(19)0*H#fFJf (JP) (12) & HU i£p 1^: Q £g ( A ) (H)tiffftHH&n#3 

#H¥7-20838 

(43)&H 0 ¥$ 7 ^(1995) 1 £240 



(51) IntCl. 6 

G 0 9 G 5/00 

G0 6F 3/153 

G0 6T 11/80 

G 0 9 G 5/34 



5 5 0 P 8121 -5G 
3 3 6 A 



8121 -5G 

8125-5L GO 6 F 15/ 62 3 2 0 A 

«m* m^rnvmA fd (£2310 mmn\zm< 



(2i)ms#^ 


#S¥5-151187 


C7DHMA 


000002369 










(22)m^B 


5 ^(1993) 5 3280 




imm® «kb«t^ 2 t a 4 # i ^ 








591095856 




1MPF4- 140336 






(32)&5fe0 


¥4(1992)6^10 




ft»3itt«ilf*¥K¥# 3 & 7 T @26#ifi 




0* (JP) 


mmwm 


h& 








»fc«a»rfcfcfo3TB3*5* -fe^a 














(74)«SA 





(54) mw<D%wi mmn^.mm 

(57) BSfi] 

#S 1 5 , B A TRtf C G7F UX^fiSc^g 17,18 
P.A-K7X7 ©i&fKR tff BH# © 24-\cD7^-feXtt 
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t at att# © ^ 7 x * x ^ fc ^ © 7 f ux ^mt & ^ 

ffB^SK^fc'^T, »£©Hffi^»JSLfc«1fS* 

^a,t?j£3 7 n 7°n y^fcEflrrs^afctaKv 

n 7n ?7 ttooMtaiHtf?® 7 7 -feX-T 

£ 77 i6© 7 F PX^Kt 3 # g £Hfl LTfiScS ~Ct.^t 

itmm 2 ] mmm<D ^ » js l x 7 n 
"7*-$ mib v 7 7 n 7 n 

^AWKtioo, MfBX7n-;W^7-X;&ffl 
MtB$77^7^§|ffl^7-7£ffl^TB£lIi{i 

% z. tmrnttztmrn i ictm<Dmmu%.mWo 

*&#fi-TS l^XX^fl*. MfEv^^n7°P^At$iJ 

MtajsH-9-^x^ffli>TS^W(DM« 
rttc s s ^ s s W£f s ti«fijs#is^fi^ 

Bo 

[ft 5f<iR 5 ] v7 7n7nX^I^fBirr£#®©tfJ 

mmm e ] s*7-t- >x w- § gj£<Dtftg£ 
^-r 7°n x^tjx y 5Jkx5mm&vy\micfo\zrc<d- 

^mtm^x^^tmmt^msmmmm 

wum 7 ] Mta-^7 7 n xn x^ ^©fB'ttm&tf 
ss^im, ^i'n 7°n v^hvyy h i^x 7-\© 

& o ic L T fiSc S -b 1/ 7 X , U > Xtt Win 2 ft ft 7 
1 tcta«©Hff B^SKo 

fafam^g^7X-fex-r^/fci6©7Kux^fi!c-r§# 
®«U < i: fcffiTv • SI* • mm*- f £ x-v 

gtfe^T, ktv • • @fi£r»f £$777^ 

SSt, 3*7 7 yfifOS < t & -gff#* F -y F m 



vrnry jymmxvmicnft-tz^&t, Mtax-^ 
j^e~vic^x m a a«#a tc 7 x * x maft r- x 

£»iEfcM^x.£©5^©^ MtaffiTv • If* • © 
fit- FfcX F t ■effl&m&MM*-%.-$ : & 
3 ^m:m L TfiSc S c £ i: T 3 ■« B^SKo 
[ff^O] MfBH«M<:fflt^7-X;£m£fB 
1 7 - F m tc D © if v h tfc£, «Ucfe ^ n^e- 
F © 1 fc t) © 7- Xf§*©^Mgi[ i: 3 J; 5 lc £ 
d i: *#^t i: -T 3 ft 8 tcta«© Hff B^ieKo 

2IiB4gftfeot, v^7n7nX^Z,©a*M 
[fi^l 1] a^-FAV-v^t-F^fe^^ 

ffi^ • • miffed- K^fes^^m^-rs^a^-r 

KT*fentfa^W^<fc D fe / >*< t 1 ^-^7X5j v B 

< ^ty 77-bx^n^?^ -yj^om^mmx 
• • niifst- Yx-hmm^m^iL-Dxry ^ 
y^mvwmmtmzfi^zvmct^vTtizxfr 
rmz&z^mmMLxmz-t mm t-Tzmm 

MIBIB'»#©i;: 77-tX-T§/ci6©7F l^X ^^-T 3 
v^7D7 0 DX^Atj;oTM®?n3IB 
{§B£SW<: fe^ T , MfB^^ 7 d 7°n X^ KM. r> fc 

? a-^i/ ^ TMtatBtt^afr ^m^mn 

5 liM^dlif-^^-ili 1 ©;Vy 7 7 ^ 

Wl/ • ^7 U 7;l/^®§§ ^ ©Kfc^ 2 7 7 ^ ^ U * 

MfBII 2 ©/Vy 7 7 7 ^ U (dS^ StlTi/^ 

7- 7 ©«^©f p^ v 7- x © ^n^nzmm z tss ? 
n/t/ \7 * - x tcjs u TffiT:© x -r 5 y x^Mta^ ^ u 
;i/ • yv T^mmic^tr^m^mmhr^ n t 

Mmmm^-mc 7 x -t?x-r s f C a6© 7 f ux *^-r § 

^■Wtm^ ^XnXnX^Z.ic^^TSW^tx^H 

iMSKfc 43^ r, is^atj ? n s 73 - x 
£ , Mta^^ 707077A im-D TMtatB'i^©^ s 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] [WM^fc'^T, fx^-A^y^ ItCfeD 
fg^?tlfca^Hffi±©x, y»§:itW§H:X7n 

2 ^ j; o rx ^D-iHotWKijn^ 

7HUX^IHB3lcA**nSo 7Fyx« 
3 lCT^Snfc3fM©7 KyXttRAM4 fcATJ 

- KJiBJg R 0 M 5 CJiti^ xmW.<Dm^f~ 
[0 0 0 4] fi£5& ±iBH«#^11©*&JI*f#si:fcS 

ffig&±ffi^2ffigfiT?£D, S^&-F 

cms) ©@sfeffi^2a®sa«se,nT^/co 

[0 0 0 5] Sfc, ±M!b/cffi*cDilif$B^SHTf±, 

ffi* • lf/> • HUE*- FSrtJ-tf- hf § c tt^fcfro 
/to Hfc, fH1E#®j!)^^*ffi?nSH#r-^{±, fit 

# m ? n fa m * t?a^Jifc Mt5nt^fe„ 

[0 0 0 6] 

ayt"a-y-y'77^7?x, ^ynyMl^m 
^7^7V7«#g^:}3^T, 1 6 7 7 7jfi©eMH 

^n-;K ©Is, KA\ ^^'Jy^foMSg 
^H^Hilf S 7ci6©«^ ^HftMJIfe &tbZn-C^ 

[0 0 0 7] LiicLWft, A-F^i7ny7^±ft 
■?«j£Sn;fcft3fe©H«i?£gfffc:<fc -a T c cd j; d 

[ooo8]@ mmmvm^- f\ ^©mra 



raRC ; ^«4'Hfft®a^- F^#ftf £ c fcfc j;^74 
y^t?^il/4<tttiS;5ftK c©7c*6, HMf!^ 

[o o o 9] © nmmwffitizn-c^z r a 

M (H2 9td$3lj-^RAM4) (C7 7-feX"T § TcltXDW. 
Sffc^-fr y Xff?«^- F -7 x7 ^feti'* S f\ 

[0010]® ±ta®, (DoSfifcfct), ccDHffB 

do 

[0 0 1 1] £/c, ?^^n7ny7A^ffflt2i:L 
® ffiA • St* • F i: K fcfc-g-t? 

%mmmjr^- Ktcu -ri^tc wjSRr^aii«s 
m 

48t©»fK7D777-^igLfcV^^n7n^ 
7AiaoTWt§f;i6©@8m 
[0 0 12] g;7c, ±ElHB#a®, ©fctfiDLfcili: 
fc: £ D 3rf • • m^- F i: /-^*- F 

y^Ix«#S^Mt45o /-^*-F 

© h# , v * p 7° p y ^ tc «fc o rfi!^ ttj s n r^m<D 

^WSit^tl Fy hW4©JiE#^MA,7'^*^ 

[0013] *^t±, ^smi%ffsiiu 

[0014] 

[oo 1 5] a^Hffi®^^*®^^^^ 

t aw? © tc 7 ^ * x -r « fc *6 o 7 f ff^m- % #® 
t^fi^, mm<Dmmtm§k<vmm-} ; ^-f%mm 

hx*$L%-?^w-7W7h mmf % ?© t Mta^^ 

t°p Atdsw? nooMEffi«#® 7 * ^x-r s 

fcfe© 7 F UX£MT S ?©*Mfl LTBc{:« 
[0 0 16] Mta?lSc©Il(ffi^7fJSL7cX7n-;W^ 
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7L,tcW}Zft-o~3, MEXXn-;W^p<-X£:ffl^ 
TBfflBff ^X 7 p -;K7 3 X * n -;^@^fi^ TfiSc 

[0017] W7yjymm^*~$Jtm&%y 

>>X X^fl^ Mta^^ 7 p 7 °p ^AfcSrJWS no 
[0 0 18] Mfa^OHffit^jSL/cJgH^^X^fe 

,«-#- s i^xx x %fi^ Mtav^ x p xn x^ t^ms? 
sn^, MtajiH^^x^ffl^T^s^jgH©ii«rt 

[0 0 19] ^XnXnX^T^fafTrs^©©^ 
tt/^Wl/ • yU7;I^»§:7>LT77Xn7nX^ 

-rs 0 

[0 0 2 0] m&i/-'ryxmcl3ttZm&<Dtf.m&7fi 
?)lM<D-?-( X p 7n X*^ i^SKf 

*figsns3i@#©i:^ ^xn7°nx^£taii-rs 

[0 0 2 1] Mtav^^P7 0 P^^A(D|E'»#ISStfl 

5 L TfiJc S -fe 1/ 7 X t , U y ^ttfcgSRS n/c ^ 7 h 

[0 0 2 2] a^Hffi±£fettSg«*f8£S-&S#8 
fc, WiffMfcffl^S7-X£«*SfBtt#IS^ MfB 

fa-i^fcTx-fex-r^/cfe^TF^x^fiSc-r^^m 

=e- F ft ^ T Ml at ® fc 7 7 - t Xfjfflfix- X * 
a^E^M^lE^S©^®^ Mw3?JaA • • HKE 
F it X- F i: T«fl^M^-g(2ti:S 

[0 0 2 3] MtaHffffMtdfflv^r-X^S^^fB'tf, 
#S <D 1 7- F Mifc D © h ft*, «ft£ 3 fit- F 
© 1 Big 3 7c D © r- Xfgft©^Mgi( it % S £ ? Jcjgi6 

fcc -TSo 

[0024] ^xnXnx^z^^rMi^nsB 

{tB^SIH^fe^T, v^Xn7°nX^A©a*JMffl^ 
^•snsif-r ^ x X ©;j<¥77^©Blfft© 

SMd£i67c C i: £#gt fc-T S „ 
[0 0 2 5] g^-FfiV-^t-F^feSfrffiA 



tu7^tx^^^t, -y3*<Dimft&&s&: - if 
/Jn . m^- F-v&w&m&mtetefi&'o -cry^ym. 

[0 0 2 6] ^Hffi±fc*5W-3 J ffi®£f&£2'£S#© 

s a«#® tc 7 x -fe x -r s 7c *6 © 7 f y* * s 

fcffiMU ^ X n 7°n X^ A «fc TMiP^ti 3 B#B 
^gKtcfc^T, Mf3v^ X d 7°n X^ ^fcflte fcf&lffl 

w m# atj snsfa-^t, ifn - x> e. mTj s n 
s Wft^f^ao'^ TMfata'i^®^ e. §?&m ?n7cH 

^^^(D|li«7- X £:-ff?S;SL 3 SI 1 <D/ty 7 7 ^ t U 
fc, /^Wl/ • ^U7;^K#s^JlflLTfi!c3uii%# 

[0 0 2 7] Miaifll ^777^t'J tMta^^wi/ 
• y U 7;^^§g ct OlSfcfg 2 ©A-y 7 7 ^ ^ U ^/Tft 

Miafg2©^7 7^utci^nTt^-r- 

X^JSCT®ji©X^'5yXt?Mfa>'^'7WL' • 
[0 0 2 8] a^(iiffi±fc*3tt3ffi®%^?^3^m 

iiififfMfcffl^^T-x^s^^ta'K^ii, Mta 

IB'»#IS fc 7 X -fe X T 3 7c&© 7 F ^X *^fi!c-r 3 # © 
, ^7 ^ p 7p ff=y & fc «fc o TSUffllSns B#S 
^SKtfe^T, Wf^ATJ^n^rn-Xii, M 

ta^^ x d xn 9=7 urn o TMtatB'K^©^ ssi^tH 

«j£Sftfc>^ 777t'J Slg^HflL 7c/^ WI/ • y 
•J 7^'M^L ifffiLTbit^ 7 fc*«ltt?,„ 
[0 0 2 9] 

mmmi &rf, mmcm-? r^rnvm 1 o^ssm* 

B^lBIfclKWf So KH±, TVy-Aft v;^p<7V 

7^ v n y mwxm ? n s m<D n y t° a - x x^ 7 

^ 7X©t§^«<: t -3 T*5gHi5cDH#B^5gKo® l 

^T, MtaiiffS^S«t±, XXn-;l/«R ffiA • Iff 
/>-@lzM, tl^WSSftg, Hftr- X$ 7c (Mil 7 
- X ffM© 7c i6 ^S^lf 7- X mi ft £ tiT ^ 3 fBH 
^ ©td 7 X ^ X -T 3 7c 46 © 7 F UX ^^ftg^fi^ T ^ 

a^a^e^-Ft^nii-rs^g^fi^T^So m 
faH«s^a«^fix. r I ^ s Mta#«ftg^nii-r s / n- 

F7x7©-gP3:7ct±^t±77Xn7nX^ i^fc^o 
Tij^-TSo 

[0 0 3 0] H 1 ^ffl^T^^cDHffB^sgK 

(DimBLXfflittzwm'rzc -^xx-^xyx 1 ot±, 
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wm&fttct3V%tf'Cyz~-<Dwm*mm u, y) 
fcT^s-rsfcfeotco-efeD, K-y f*-)^ (*¥ 
ftfii^XyX) i^xx-^X^X (mffiS#X> 
X) ^SfiSc^o vx^-*')^^ 1 o©ffi;ftfl#tt, x 

mry^ymmi 2, 3icfc^z>nz> 0 

?\ -fel-XX 1 4 tt, ffi^ • ffi/J> • HUE*- W*yic 

i£snT^ntf77f 1 3{cfs^?nri/^ftgfB^ 
a^, ^7(as£?nr^ntf^-y^3 ucuwznr 

Bf?»ft« ft t a /c s frmmni^ a /t 2 *^ l , 

^gl7MCG7F kX^fiSc^© 18a, Kflt^S 2 

77^ 1 9, 2 0, 2 1, 2 2Rtf^ ; EUl'y^7 
x-X?S2 3%/rLTIE'K#a2 4 fcOHff-^O 
•ft) i: t)*fr5 0 BATRtfC G©3i«fco^Tt±«a 

f& 0 77f 2 2&;frLT&t>&$n;fcHift£iilfc>S7* 
-x c a, • ffi/J> • UNE*- Ktf *>fc:fB£Sirr 
^na'®?5r-x©a[Hig§2 sstf-feux^ 

77f2 7fc|XDiiSnSo U^X^3 0ti, X?n- 
;K ffi* • JB/h • HHg, HUSTON B«7*-^Sfct±iB 
#r- X ffM© i6 &g&|f r- X m« 5 n T ^ S 
IH«#©2 4^7X^XlT3/ci6©7FkX£fiSc^ M 

[0031] H2t±, juBii«hii^ii«^«'r§/c 

iSntl^^c H^fPS4 0fi, XXn-;k • 

• mm<Dmmic ^ r 4 2 ©$□ < n>Bfi^±* 

[tlLTLS^^So £©B#, HCH®#M±, MfH 

i^xx 3 omicmMznrcm&fcft-o'cwmztiZo 
[0032] H3t±, Mtaa^iSii^fe^T, Mtavx 

X-*X>X1 0©lM^^T^2n^fi^fPift 

ftfii ( x , y ) iz-D^xmm^tm^h^o xmrntv 

7hAf^ yftfilti^XX-^XyX^i^T^ 
[0 0 3 3] H4 (A) , (B) , (C) , 

(D) fcffli^T, MfctJO-^yXX^X^ KSttf— X;V 

(*WJffl»ff "pt± b at j: ng#a-r s) x x 



nytLa-XX^TVXX^fc'^T, fflX©BH^ffiS 

tsitf-^a, cGx-x<D»-c 5 Mfata'g^®2 4 
ts^t,n^o Mt, Mtac Gr-xt±, jg^tcjsi: 
t, ffi§8©a^tSc©HfgWi &mi, 81Sx8 

mmmi) tLT%tibt> nmms x x^ x x f mit 

[0 0 3 4] H4 (A) fc^T«fc3fc^ CGr-X^L 
Tail Snfc fflX ©Hit (5 0, 5 1, 5 2f) it, * 
^XX5 3<Dj&lC$:ttbt>tlZo H4 (B) {<: 

«t a tc, ifflj-x±©3^^xx (5 4, 55, 56 
m ick^xmn* ltfmf&znzo Mta#Hfg5o, 

5 1, 5 2im^tZ>C Gr-XC G (5 0) , C G 

(51) , cg (52) H4 (c) t^-r 

<fc 5 w^fuf await 2 4 fc^A ^n^»o Mta^-^ ^ 
5 3fcH-r^iii*©c Gr-x^H4 (c) t^-r 

^ffi^saafcjifip^-pfeSo i4(^?ns#^t7^ 
X 5 4 , 55, 56 %ftm? % y y^^^ =7 X X n 
-Kfcgiu ^n^n*. cc (54) , cc (5 

5) , CC (5 6) fcPf-SCfcfcTSo cms 

^t7^^n-F^ H4 (d) fc^sns$n<tctti© 

§^C GfiD^^ffll^jbHi^fcjSCT^gSnSo 
[0 0 3 5] Hltt^t, M^©^-FXx7©-gP 

fH'i^a 2 8 imm-?y 9 nxn ^7 a**&wlt 

ffllfl^d, e, f, gfciot, ^n^'tl, X^n- 
^3yhn-;V3n«o ens ^Slg© 3VFn-;F 

it mmtmrnm nmmmvmxz 4 ® t -r 

[0 0 3 6] (1 ) X^D-;F 
0 5 fc, MfBX ^n-;F#g l l <7mfD&»«^ 

-To FsiHtfe^r, aifc^^n^^xxa ot-g-s 

nSgP^k^XX 6 0, 6 1, 6 2, 6 3 icli, Ztl^ 
tU Hlffi, ®2ffi, ®3ffi, S4ffiMOX^D-;W^ 
7^-^11, 12, 13, i 4«i^llTl/^„ •(! 
kXX6 4f±, x'^XnXnX^Z.Cp'gg^a^^TfF 

s n/cMtaMidft?^ d ojt^fc^o r, Mtax * n 

^7^-^11, 12, 13, 1 4©d^ 

XXn-;W^^-X i ht% a -7?, vxX-*X> 

x 1 oi^x^^nrmmm^Mi., tmm& stt, 
tutaxxn-;w^><-x i tM^n^o F^±©$n< 

LT, »W#g6 5©tH^^X7n-«I?n/cftfilftf 
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[0 0 3 7] (2) ffi* • Jg/h • HUB 

aottsng^v^x^To, 71, 72, 7 3t 

t±, ZftZtU fglffi, SB 2®, tg3ffi, !g4ffiffi©$ 
77^yfSM^7^-^j 1, j 2, j 3, j 4t>\ 
3:7c, gP57l^X7 7 4 Iciit^X • • F© 
^7 • ^7^t§IJ»3-FA112IW^„ -b 
L7>?7 5tt, -^7n7n7^7,©ft§fca-7VT{T- 

^nfcMtaMWB^e »toT, mmw77^y 

S»^7^-^j 1, j 2, j 3, j4©^l^ 
IlfjxU5i77^7«^^-7 j -7?, 35 

77^ySM7 6£fe^t, 7^n-;^gl l«fcD 
{E^ti7cffigfH^Ui, MfE^^-7 j m^tzM 
77-<ymm%:MZn2>c &Ji<Dta< Lt, 177^> 

^k#§7 6 ©ffijjtffi^ • ifi/h • @e®i?nfciii 

#7 7tff#5nS„ £7c> S^^7^7 4tW?n 

Yimx • m> ■ m^- f©*>«^l 
tts l r^nimmim b s 0 

[0 0 3 8] (3) f^WS 

0 7 fc, Mta^WJS^ 1 5 ©i¥ffl*«figM%^r 0 

a$#l^X#8 0, 8 1, 8 2, 8 3Wi ^tl-^tU 
tglffi, ®2ffi, ^3ffi, ®4ffiffl©JgHtJ-^Xml, 
m2, m3, m4«Jlltl^„ ^1/^^8 4(1 
v^7n:/n7^©ft^a^VTf^n7cMfE$iJffl] 

f (Dmmc&i r, MtajgiiitJ-^Xm 1 , m 2 , m 

3, m4(D^ lOfcj^UgHlMXrnii'fSo — 
77, ^L7^8 4 £Dffi7j2n7c]fiI«^nti, ItfffiJ 

£#g8 5tcT, fflBEmy-'tZmtitnzh, mmrnm 

So tt±©»< LT, tt?3W£#g8 5©m73fcMiifiJ£ 
[0 0 3 9] (4) 7F^X£fiSc 

«&©fr «Bffi i: mtwm&x:- vz^l rm<m t m 

W*nmh&5f?Zt%, MfBfBtI?®2 4(c77i: 
X"T £7ci6©7 F l/X^i/-^yX}ilL < «3f&& 

a8tctfifaB AT7K1/X^gl 7, CG7F 

"To ^H^fet^T, ^7n7°n7^7*©l*l§fca-3V 
Tff Snfc MfBMtlOT g It, BAT7F UX/ C G 7 
F UX© H "5 6 ©7 F UXZif&Z-? 3 ©^fg^f § fffl 
SPfi^fg 1, SWSIif-^tfStSg^lOlS 
^§«T MWB^g 2 , ffi^ • ffi/b • ©Is*- F©*7 
/*7*7ik-?MWm*§ g 3 , 7 F UXHfi¥©7:J6©« IS 



3 0fC-g-Sn«^U^^9 0, 9 1, 9 2, 9 3 

i±> ^n^n, mi®, ^2®, ®3ffi, ®4ffi©a^ 

; &— F^^-rMMB^-q 1 , q 2 , q 3 , q 4 

T 7 F VX^mfk 17, C G 7 F PX^^g 1 8 © 

H^e,^77x^-/«n^&So ^t, Mtmmim 
g 2(Df^tfot, Mtaa^^-F^-rMWB^-q 

1, q 2 , q 3 , q40^1 O^IW?n, MfBMfP 
2 ©fg^tdffioTfjATv • St* • ©Is*- F©^7 
/^7^££n, ^©ISH^ffjffl^n^^ftfilfB^ 
p ta-3VT/?TS© B A T 7 F 17X$7c &i C G 7 F WX 

tfTO^n^o bat, c GM^m^rmm 
w^-f s j; 9 fcv^ 7 n 7°n T^i^tBa^nr^n 

if, H8fc|3^T, Sf;WAl*^btEi¥S2 4 
td7 F UXfcgffl LAX A 2 ^LTfB'K^S 2 4^5 
7-^*S^lXD, ^£/UB l*ftLTia«#S2 4 
t7FI/X^(iiL/«B 2%?>LTfB'K#m2 4*^ 
7*— £%£W-BlSo 3:7c, CG©»*ffl^TB#S^"r 

s j; 7 tc 7 n 7°n AtffBMsntvnfc^ 

B 1 ^/FLTIB'lt¥©2 4fc7FUX£j2fttiLAXB 2 
£7>LTIBit#®2 4fr5r-*££W-IR3o 
[0 0 4 0] WT, 1513^7 07^0^7,^-3^^ 
WTSo V^7D7°D7'^Ati, -S©iMffl77iT£©^ 

C GS77«:ffl^TS^^n7cIB«%, ®2ffi^CG©^ 
^ffl^TS^?nfcH#^f#§ 7ci6© ^ n 7n 7^ 

if, 0tJ-^^;l/^e> 7-9-^7;l/i;T ; ©8-9-^^;l/^Ttfi 
IE 2 iiiffi7>©Iii#S^©i&ft^-jSL, 1 o©;l/-f-y 

[0 0 4 1 ] Hi ©Bf§W£SB&, v-T 7 d 7°n 7t> 

n7cr- ^ (i H c t 4 ©HH©^EP^r / p-3 T#7n -y 7 
iffin, ^ 7 n7n 7"^i.^a^V^TJFM^n7cMWt 
#t±, H^©W©^B1^^o T#7n -y 7^«,m? n 

n7cx-7t±, ^y^HUffiM-rsefci 7 n -y 757 
•fo3Si?nSo ff^T, Hl©#@K7n-7 7t±, H 
1 0 (c^^ns 7 n 7°n 7 ^ A (cS-7\ ^ 7cSWft^f 
MP0, MP1, MP2, MP4, MP 6 <£ o TMSP 
?n«„ HlOtfe^t, DC F7D>7 7, D 

C Xt±^X7-77777 1 Olc^tl^ F-7 F7J777 
©#77Mt, MP 0t±^^7n7n77iA©JlfB-i-T 5 
fet), MPl, MP2, MP4, MP6t±, ^n^tl, 
MfHMP 0£: 1 7n-7^)g£^^/cfB^, 2 7n-7^g 
MJ^fcfB^f, 4 7n-y73!®2^7c{§^, 6 7n-7^ 
)i@^^7cf§^aLTI/^o 3:7c fi^MPO, MP 
1, MP 2, MP 4, MP 6f£{CfB£ftTt/^$C¥&±, 
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t^T, ^x^-7j7y^i o, x?n— ;F#©1 lfoxf 

77^ > 1 2 tiMflWM P 0 {<:, 77f 13R 
tf^yf- 1 3 1 6 fctcRSnfe-feU?* 1 4 

f^WS^S 1 5 ttfflfflHB^M Pit, 77fl6t7 
*y f - 1 9 t IcmZtlTc B A T 7 F 1 7 ttffcl 

flOTMP2fc, ^-77*-2 1 tlcm^ftfc 

CG7F 1 8 tJMfOTM P4t, ^<y 7^ 

2 2 7 ticm%rircmz-r-$mm3&2 5 

RtH? $ 2 6 fctM®HB#M P 6 {C, fnf'WISf? 
n?ct(a^t;W77^>MWHfi?tiSo 

[0 0 4 2] ±M©M®HB#M P 0 , M P 1 , M 

P2, MP 4, MP 6*Bffc?Z^&lC-D^Tffi'<Z 0 

[0 0 4 3] Hi it -?-©fg 1 O^g^-To IWIHt 
fc'^T, 740^M«f&2n7c^?n7°n77A r It, 

IHttt#S l 0 1 fcv^fcMHH&sn, ^vlwb • S"J 

7;i«#§ 1 0 2 £^lt, 1 0 3 &m^> 
y h uzsxt) ic&mznzo mmm^-m 1 0 3 a, 

^ * p 7°n 7"^ A r © 7- * ffi fc m L ^ r- 2 ffi ( H' 
vFSK) £#L, ^7n7°n^2*r£>tM7;l/$( 

3 0 1 0 3 ©#tti;fttfJ^©ffflfflHi#M P 0 , 

MPl, M P 2 , MP 4, MP6^X.? 0 
[0044] 012 fc, ^<7jf| 2 ^©^To IWIH^ 
fc^T, 74gPfrM£fS2n7cV^7n7°n^2>r&, 
IH«#®1 1 Ofc^ofcMHH&SttSo -To, 7°pt" 
7A*7>^1 1 lttHl 0fcaK7cS*^-77Xcp 

tc s lis© mi*^ L T t> , * ©tttl JS C fc +?- 
-77/WH©-?^ 7n7n7"7>A£:-t^7^ l l 2, l l 
3, 114, 115, 11 6fc<fc-3TjSNU ±$©$0 
WB-i-MPO, MPl, MP2, MP4, MP 6 <h LT 
Hi <D&7w ?lcftLTttij]?Ze cCT'7d^7A 
l l l h-fei^^^ i i 2, lis, ii4, l 

15,11 6tt>mm^&tLT«S< 0 

[0045] Hi3tc f©i3©^g^to mmic 

fet^T, ^7P7°n^2*r ©7-£fit#L^7- 
(If-yP-SO ^fL, ^7n7°n?7^r<mM 

ft?-77P 1^7'Xf? 1 2 0©ft£*gffi7j£mr? 1 2 3 (± 
-fe^7^ 1 2 1 ^/>LTMta^7 M-i>'X^ 1 2 0©A 
7JS771 2 2fcU^^fcggK*nSo Wfl^siiV 

•ffii^ypn-;mi^tfe^ s = 0&S 
ff74^MKf^n7cV^7n7~n^A r £r77 h U 
i>'X^ 1 2 Ofd^jA*, s = 1 &£>«>7 F l^7X£ 
1 2 0©ai«@tH^fB^ t ^77 h WJXZ 12 0OA 

tjs? i 2 2 id»ji-r^ 0 ^7 h i^x? 1 2 o©#m 

7jl 2 4 , 125, 126, 127, 1 2 8 1>\ Zft^ 
n±3iR©MWB^M PO, MPl, MP2, MP4, M 
P 6^:#>l^o C©M<t>*§-n\ ^7P 1^X2 12 0^ 



[0 0 4 6] L©J;5t, ^^n7n^7iflg3 

-&fc«#?^a5*M«fr * d tc «fc t> / v 7°t>^ 

^flflL, IlttKMt^ttfet, #Xf-y7° 
v- F 7 x 7^«f S © » T?lft8£MS 
^-7yx»©fci6©««M- F7X 

[00 4 7] il 4(±, *fffi©fg2©||fitM©flfB£: 
IKWt* S 7/n y 9 8t'fe5„ d ©!g 2 ©HfflMtfc'^T 

n § ^is^© n y t° a - ^ 7 ^ 7 x <Dm&*M t 
-DT^mmmm-rzo ^ih©h«s^w±, ka- 

d , h«x- ^ $ tc im»T-$Bj%<D rcibic&m&w 

TKI^X^fiScffil^fi^Tl^o ll^ 7-v;l/^e- 

I|t-§/N-F7X7©-g^/c(±^«, ^^n7n 

[0 0 4 8] $-f, HI 4 7£tfHl 5%ffl^T®2cDH 
IM*P#5o HI 4©HfiH^SKtt, mi(D®$ 

li, 7< ; eU7 7-feXW0ES2 2 1 £7 F l^X^fiJcHSS 
2 2 2 tmWM$&2 1 6 h/Vy77l^v ? X^2 2 3 i:/* 

y7ru^2 2 4 i:^7U;l/« ^> U 7;^^#g 2 2 

5 i:BGffi^HIES2 2 7 t(cj;D«fi5c?n«o -77, 
®2©IHK^±, X?-hMffl«2 1 2fcj^77^ 
y^§§2 1 5t7PUX£M2 2 6 £#B'K®B§2 
1 6tMi@IS2 1 7 tBGffii!K©K2 2 7 tia 
D«l?!c^n§o a»77-f>^ftS2 1 5t±, W 

JWM-W0K2 1 3 t F-y h¥fu<73^®lf»©K2 1 4 

t>mmnrcu^7s^2 1 8t^nm 0 Mta® 

1 (om&ffim/--*)]/*:- FoHftB^^m d , Mta 
m 2 (ommmmmx - • ©is*- F©HftB^^ 
wjSo Mfani«©K^i/ 2 £Mmctfita®2cD©K 

^tSOIHK^ny 7©7 i5-gP3:7ct±^^ 7^^n 
T'n ^7M ! ia?ti/c^ ^ n 7n 7^ i»ffl U^X ^ 

2 2 0£gl?ntl/^o ^X^-7j7y^2 1 Oti, 

¥HIHf8^^a^ i: L7c 71^77 pSl© F -y h Sc^ricx 3 7j 
r^ffe^o 3:7c ftfi!7j7y^2 1 Hi, il^flii 

^icfcnt^fuH^ftfii (x, y ) fc-mgrrsfcj&ot, 

©T'feD, F-yh777>^ (;]< I Fftfil7j7y^) ^7>X 
^-7j7>^ (Stt^*7>X) ^5jS3o 

[0049] ^t, hi 4<ommn^m(Dmi^mm 
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fflfL F 7°n -fe y VOJCf^tf C tl fc 3 fc 3 „ TV 

G r-^ ©^TfH'l^g^S^ e. ft, l©CG 

«\ 7\i¥ • StUW 8 H^fi) tLT^ttb^ti, f^y 

Wyvyvmrn—ffr (bat) ti&fflsn^o 
[0050] 016 izM%m<Dmm§ t £gm(DW,2(Dm 

5 fc, F\ ffi* • @»e • JB/ht- FT^jt 

fe^ a^SBHS&MO K-y FT?&3 0 /-^F^-FT?© 

v;^- F©5?(ai, a^Mi&<fc Dfe'M<fctMl F 

<HM2Fy h^<mm^wmmtm^mihL, wm 

mrWfc7&fc ^'J7 7 -feX *ff ft ^ ^$3o c 
;F^- F\ • UNE • ffi/F-^- F^T?©^* -f 5 > 
[0 0 5 1] H 1 5 fcfcVt, 3 0t±7k¥loIWM 

3 1 am 1 4©7VX7°ws«2 1 9t 

©ft^Ttf D"?^;**— 2 1 Otf F©t77 
yh*?mU K+ 1 H-y Fgfr^K+N F^HI? 
f^X7W2 1 9^H{ji©S^£:fr?o YX^f-Af 
2 1 0OK+ 1 Fv F g^JsgT^y^ 2 1 1 CD 1 
F-y Fg> VXjf-A^y^2 1 0©K + N F\y Htf 
Si*^>^2 1 lONKfMTSS. 
[0 0 5 2] Hi 4fc:fcV>T, S^-FJbV-^F^ 
-KfctSSSttSi:, ^ ; &';7^-bXWliIE§2 2 1 

it, ?x^-*'yy^2 1 o©#7y hm^m^fM^m 

K - 7 fcgbfc C 5 7\ ^€'J7 * -feX© WJ&%7 F 
UX^@K2 2 2{c*fLTjf^U 01 5©KffJ2 3 
6fc^*nS^^5>i' p 7ffifll#S2 1 6^77-feX 
^frfr^So 7FUX^jSc[I!g§2 2 2f±, ?^^7n 
y'7AMFJ ; X^2 2 OfcifgiWSnT^S^^nn- 
HfcacJ<M@IM#afc^oT7 FUXW&ff5o C 
©£SH, /--^Ft-FCHfi-r-Xb;^ 01 5©M 

j&2 3 Tfc^ns^^r^^^fs^ttjsnSo Mta^ 

*>\ Ktv • »F • ©?k^t^\ f)b^Ji§o v^?p 

7°n^z,^ntf-r^a*^-^yxt±, 4^^?x# 

X2 = A (XI -XC ) +B (' 



Xicfe^t, l^-^^Th 3*8*^ 8F-yF5>© 

b«7*- £ tti -r «fc ^ tc ^ ? p 7° n >?=, h mm 
(a) td^LTi^o ta'i^©2 1 6 j;f3S!*m?n/c 

H#r-Xb«, Mitf, Hi 9 (B) tejjsSn««fc3 

fc, xVX7°ws«2 1 9icm^ti%iwmtim%. 
^mmmicm^h^o mi 0^771/^^2 2 3 
a , iB«x- * b ^a^inM^m ^ g £ n 

TI/^o ■ftr-^bti, Il«;Vy7 7Fi> , 7^2 2 
3 tfg 2 ©^7 7 7 1-^X^ 2 2 4 hf^V)]/ ' >"J7 
;F^§s2 2 5 fc^jlM-rSdfcfCioT^ H14(C^ 

n^o hi 5«fcDW5^a<fc5^ mwf~z\><D\* 

\ ^ ZftXcmtf 3f£«©gP7>r-^ 2 3 7 

t, Hft-f-^ c © 1 ^■V7**#{cffls-rsap#7*- 

72 3 8tI^n^o 
[0 0 5 3] -7?, Hi 5fC*3^T, a/K^-F^KTC 

• »i/F • niifst- Ktci£?n§t, * hMmm 

2 12t±, «2 3 4 iC*tJ;?(C, VX^-777y^ 
2 1 0©#7yMi^K-Lfc)!L/ctc:3^$77^ 
y^©WWiIf»©|g^^77^y^#g2 1 5fc 

fi^-r^o fc??u ffi77^y^©TO«if»^s-r 

X^-FW[HES2 1 2ti, V77-*7^7 2 1 
0 ©* 7 y F «^ K + lt| L/c c 5 ^MtBTOMHf 
»©IS*t»^ < F y F ^©tfSIf *© W jt&*5S»7 7 ^ 
^«S2 1 5fcf|^3o *©lgm, I1C7FF7 
^@B2 2 6(CT, >««*nfcffiaMtlcS 
~d < 7 F UX^fiSc^n, fBttlH& 2 l 6 J; *) Ktv • |g 
/F • m^- F©H«r-^ d t)Wfr&Zn, WB2 3 
5(c^?ti^^^ = y^T7VX7°W2 1 9i^S 
tl§o ll-E:\ W»!filf»©»±, X^-hfffWHK 
2 1 2frt>m%\mt%®'&2 1 3fcMfflIM^e*^« 
c t ic X -d X ftt) n § o ??JMilf W W$& © 77 7 > F fi K 

- l a, mr 7 ^ y^©wMiit s ^s*^ l 

+ 1 F-y Y7uy7^\m^^z.hlcm^X, ffiTv 

• • Urtg^- F©H#r-^ d ©a^^^ 5 y*m 
/— F©H#r— 5 c ©a^7^ ^y^t- g( 

[0 0 5 4] Jatv • »F • ©Is*- F"fffflt^l77 

^y^K#ff2 1 5, m$\c*<Dimmm-e%>%WRmt 

W@S§2 1 3 t F-y F«©ftfilHfW©K2 1 4 (d^^ 
T, KTfc^^S&f^^iBIfclKWrSo 3*77^ y$m 
m2 1 5t±^77^y^K^ntf-r^^-F7x7?fe 

0, 7&ffifi! (XI , Yl ) leMLT (SO , (S2) 

Y2 ) *#Sfe©-pfeS 0 
1 -YC ) +XC • • • (SO 
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Y2 = C (XI -XC ) +D (Yl -YC ) +YC • • • (S2) 

zKD&sicLTmznrcffigm (xz , xz ) tc^js-r cfc^ 75ssf^©ffi* • • uNgajj^sssn 

^Hffr-^^ta'l@K2 l 6fr&K*tfJU ^©H# Jt, (SO , (S2) MNtr3C£fcJ;oT 

r-^ort§*7u^g (xi , yi ) <Dimicm^-?% (S3) , (S4) tff#ens„ 

X2 = AX1+B Y1+ (1 -A) XC-BYC ••• (S3) 

Y2 = CX1 + DY1-CXC+ (1-D) YC • • • (S 4 ) 

[0 0 5 5] «fibW^f:f 77ry»a21 ®i&a^&^@rr^<, (S3), (S4) ©fflftd 

^ • • ©Ka^^a, (S3), (S4) ©tf-w *s (S5) , (S6) -e^n^mmx 

1 F-y Hd l nrfofrfcoT^Tt, $83 fc, «© K YI©tf», fc¥imm£MMWcmfU ^©« 
#3fc«fc5i:, 1 F>y hfco^T4@©5IJ|£fc4®©fin f£©S^8i^©©F>y FWfLT, ^S (S7) , 

mm^mt&t), M^£ikzsm^m<Dmmmm^ (ss) ^^nssscxD, Ymim<Dfr*m&5 
nzomivrcibic, iiifMSA-F^xTMs t-rso 7»gxm, xi=o^ 

XI = B Y1+ ( 1 -A) XC-B YC ••• (S 5 ) 

YI = DY1-CXC+ (1-D) YC • • • (S6) 

XD = A • • • (S7) 

YD = C • • • (S8) 

[0 0 5 6] ^S (S9) , (Si 0) V^tl ffV\ mFvhZtfc (S7) , (S8) 

mmmxv , yf ©it^swis^ss^^tii sxd, YD©fia»%ff5«fc5icbTfei^«fiD3»m^#s 

frU ^©«m©a^lfiF^©«i^4ISufcfd (Si nSo 

1) , (Si 2) 7^*nS£»XD' , YD' vim* 

XV = ( 1 -A) XC-B YC • • • (S8) 

YI' = -CXC+(1-D)YC ••• (S9) 
XD' = B (Si 0) 

YD' = D • • • (S 1 1 ) 

* 2 ft ic m % ffi i©7j<f7 -f y ±©BfS«d p o , 

PI, P 2, P 6, P7 t%Ft%o 

[0 0 60] Hi 8 (A), (B) , (C) tt % g^Rl 
Eifcfre- F i: Hftx- * ©#§}g ©fcfjSfcjjs LfcBlT? 
fe£ 0 ^Ht±^n^n©e^-F©B«r-£^ 
MfHfH'lHES 2 1 6«fi£n£^©fe«»£fc^ 
LTt^o CCT?, fEHHI8&2 1 6©1 7-Ft±8tf-y 
h-efe?»tcDt-r§o Hi 8 (A) 4^*— K©H 
ft-r- **gjgt?> 1 mm&fc <9 2 £ -y h Of-W 1 P 
0. PI, P2, P 3©<£5fcM^?>nT:j3^ 2 7- 
Ft8ii^ (P0, PI, P2, P3/P4, P5, 
P 6, P 7) £%£ 0 »d, Hi 8 (B) (i, 1 6ft 
K©H«7*— ^flfigfc^Lfcfe©-^ liBfSfefcD 

4^kd7*-^po, p i©,t 3 fcM^entfc 

4 7— F"£8Hfg# (P 0, P1/P2, P3/P 
4, P5/P6, P 7) £&£ 0 Hi 8 (C) « % 2 5 
6 fe^E- F©i§^?\ 1 Hfgfe/c 5 8H'7h ?*Ji!c? 
tU 87-F7?8Hfg# (P 0/P 1/P 2/P 3/P 
4/P5/P6/P7) t43„ «±©£?^ tH'l© 
S§© 1 7- FSfc y ©tf -y FtfcbV Otfc&Sfre- F© 
1 nm&fc t> ©x-^M*©^^^ <fc 5 £f s t 

^ ^o#toi^feD, tam©K©§«^ 

Wdf rjffl t? f? s i: ^ ^ ftPif^^ ffif o 



±taWffl«XI, YI, XI' , YI' <DVrKZmr-?Z7 

uy tt>mmmm^2 1 3 ±fBj8RxD, 

YD, XD' , YD' ©ffj^Hfrf 3 7'n-y^F-y h 
[0 0 5 7] H 1 4 comMf-Z bZW^Mfctt. 

tSi s B W«t e irtv s IS 1 7 r i^x * 
2 2 3, g»^M®-rsBWT'gtte»nT^§gi2 

©;Vy7 7l/i>'X^2 2 4, Rtfr^Wl/* >"J7;H 

[0058] ■«r-^©aiih«ig, 

7°n^7>©f3Hi{?iF &riHi 4 cofH'IKlHjES 2 l 6(dfg 

Mznr^z mm r - * ©«d-^ rtj w-r s <, ^ 

©fSg±, #f§i!B©H#ff h f § H^-r 

- ^ «t a (d L 7c±i^»d t § 0 

® a^ma^-F^fe (2f7h) , 1 6& 

(4HVFK 2 5 6fi (8 If y F) O3lltt? 0 
© HRHffffi©ffiS^Affi&tfBffi©2ffii;-r^o 

(D Mtata'iniK2 1 6*>MgiMLT^3iB«7 i — #©7* 

-^iHRtfr— ^KSIffl^X©(i*8 If v h fc-T^o 
[0 0 5 9] Hi 7fcM5zR©4 1 -¥7^^©«3g^-ro 

^IHtdfel^T, il2 5 0ft©ffl©4 1 t77^2 5 1 
t±7k¥, ^lKn^l©77[nltd8{B-f'^ ^Hf64ffl© 
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[0 0 6 1] Hi 9 (A) tc-7^7P7*P7*^A©teM 

1 K*y F7P77fc#L<-T£ 0 Sfc ^7p7*p7* 

2 5 io*¥^lRl©B^SolE»^fc£a6SCi:t±^ 
^^fe^o ^taHPJtb A, B2l$5ffIH«I© 
5% Affi(d/-v;l/ • 1 61^6— F©1HM:> Bffifd7 
— • 4 tV&- F©H{t ^rS^-r^^fe^o TN O 

PJ ttb /-t^w^ay«i«t$^ Z.<Dt^ 

[0 0 6 2] H19 (B) B19 (A) fcffl^Lfe 
^7P7°P7'7A{c:fcTMfefatl@K2 1 6 iDit 

^m^n/cHftr-^h^Bt^^jT^-ro hi 9 (b) 
«j^h«t- ^hti, 2 ffi^oHftx- 7 am^m t 

[0 0 6 3] fB'»®5&2 1 6«fcDK*ttJ*nfcIii«7*- 

¥-m<D c t £7- KJ£ffi7*-*/ F 7 hffif-^^ 
S&fcffi-TSo H2 0fcfe^T, 7-Fi£fix-7/F7 
F¥f4r-7lE#l#g^ 7*n-^2 6 Ofc, 9«iB 
S§2 6 1 fc, $Sl<Drty77* ; EV 2Q2t, /^Wl/ 
• 7U7;^#«2 6 3 tfrSfv-em&o 
6 0(ai, Hi 4©V^7P7°P7'5'AfflU> ; X7 2 2 

o #cd©ss7'p 7 7 ^ e»M»ft is f wtjiztu w <o m 

*©g§2 6 1 taMfHrP-^2 6 OA^fn- FPr& 
©fllfflWf g , H 1 4 ©fE'K0S§ 2 1 6 «fc D H«r- 

^h^ATj^n^o <:<:■?, tufa wit ffi f fb 
® a^-r « fit- f i: »iB«ffi t <DMfr&t><mm 

© S«L/cr-7*\ ^^D^py7A01i*S 

IK ^ 43 ^ r iwr — -w mmmm t - 7 © m 7 - f a © r - 

**>\ #©1fl8^A,-£fi5c3c tfU©^777^U 2 

6 2 ici±w>im^mfr<DmmT~2 \ wxti-zn&o $ 

ft, )\v • *SV T)^Ms2 6 3 tcj&mmz&fr 
©^7777^7 2 6 2©ffi7JiBfj!T f -7 j WXfjZtl 

icm^mx. ^n/cHfir-y k ^^sn^c 

[0 0 6 4] ^{c, Mta7-F¥f4r-X/K-7 F^ffi 

16fi 2 5 6m©3fflSfcLfc21i:, tf*H«ffi©Sc 
^2ffitLfc£lt, tB't«2 1 6*>*fBttLTVS7*- 
7©tH£:l 7-F8H"7 F^b/cCil, -^7p7*p7" 

f£%tV&- F©lfl^b*mb H2H^-T6aDi;^ 

[0 0 6 5] H2 2tb H2 0{C^Lfc7— FWux- 



F 7 F ¥f£x-^Sl#g©#gP©ftH§©7 4 5 y ? 
tflXofcMlfSf £g?§?U «DK^@K2 6 l T?H 

mT~$icM~?%w*) mm^zft?) tc^mwm g 

*»f£o W3«i@S2 6l(i, MfBWfH^g^ 

i/\ Hft-f-X i^Kb/cfl, ccHftr-X i *m 
1©/Vy777^7 2 6 2©mS7Kl^Xfc##jit? 0 

£©»^jA&»ff£l7fJL Iio^^r^'^ 6 2 

Hi ©^777^*7 2 6 2 @#j;DiE^tti?n/c 
8H^©ili«r-X j fc/^WV • 7;l/^J6S2 

6 3fc»LT-?f«3M-f £ 0 Hftr-X j ©Mta-^ 
(EiMtt, *e)^n;FX2 6 7£MLt, v^^p7p^ 
=7 h(D 1 a*Jf»! (*HStM-(?t± 8 F v h 7 P v 7) 

i nrfofjfrttSo cci?, 2ffig^©^-a-^a, lift 

7*— ^jfc, A, B2"3©ffjftiB«®lc^jSbfclifli7* 

-7 j ©f-^t@til*6 4 H'-y h (8 H«y h X 8 If y 
h) ^^:?»o Affifc7-7;H 6fi, B®fc/— v;l/4 
tOi^4tS^ Bi«7*— ^©7*— ^ffit± % 8Ky 
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(54) IMAGE REPRODUCING DEVICE 
(57)Abstract: 

PURPOSE: To realize many high degree functions such as various kinds of 
display color modes, a multiscreen display, complex image processing, for 
enabling various display effects etc., in a TV game machine, a display for a 
personal computer and a multi-medium equipment, etc., by a remarkably small 
scale hardware. 



CONSTITUTION: A coordinate signal generated by a master counter 10 is 
deformed into an address for a storage means 24 through a scroll means 11 , an 
inverse affine transformer 12, an area decision means 15 and BAT and CG 
address generation means 17, 18. The operation of these hardware and the 
access to the storage means 24 are controlled by a micro program. The micro 
program is stored in the storage means 28, and a delay amount is adjusted by a 
delay means 9. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 



[Claim 1]A means to generate coordinates on a display screen. 

A memory measure which stores data used for image formation. 

It has a means to generate an address for accessing said memory measure, and 

they are two or more screens and two or more display modes. 

Are the picture reproducer provided with the above and it has a means to 

memorize a micro program including control information corresponding to two or 

more screens, and a means by which said micro program is delayed, A means to 

generate an address for accessing said memory measure is provided being 

controlled by said micro program. 

[Claim 2]The picture reproducer according to claim 1 which said micro program 
is provided with a scroll means to scroll a reproduced image using said scroll 
parameter, having a register which stores a scroll parameter corresponding to 
said two or more screens, and being controlled, and is characterized by things. 
[Claim 3]The picture reproducer according to claim 1 which is provided with 
zooming and a reverse affine conversion method to rotate for a reproduced 
image using said parameter for reverse affine transformation, and is 
characterized by things having a register which stores a parameter for reverse 
affine transformation, and being controlled by said micro program. 
[Claim 4]The picture reproducer according to claim 1 which is provided with 



whether coordinates are in a field of an original picture using said original picture 
size or it is outside a field, having a register which stores original picture size 
corresponding to said two or more screens, and being controlled by said micro 
program, and an area judgment means to judge, and is characterized by things. 
[Claim 5]The picture reproducer according to claim 1, wherein it is connected to 
an input of a means delayed in a micro program via a parallel serial converter 
and an output of a means to memorize a micro program changes. 
[Claim 6]The picture reproducer comprising according to claim 1: 
A delay means constituted by selector which chooses a micro program of the 
order of a cycle according to a program counter and said present state which 
show the present state in a primitive sequence. 
A means to memorize a micro program. 

[Claim 7]A memory measure and a delay means of said micro program, The 
picture reproducer according to claim 1 constituting with a selector which 
changes as inputs a control signal which controls writing and maintenance to a 
shift register of a micro program, and a shift register connected to ring shape. 
[Claim 8]A means to generate coordinates on a display screen. 
Two or more display modes which are provided with a memory measure which 
stores data used for image formation, and a means to generate an address for 



accessing said memory measure, and include zooming and rotation mode, and 
a normal mode at least. 

A reverse affine converter which is the picture reproducer provided with the 
above and realizes zooming and rotation, A means to perform at least a part of 
reverse affine operation before a reverse affine operation for every dot, A means 
which coincides an effective display period by circuit means which puts in order 
and changes after-access image data into said memory measure in said normal 
mode at display order, and said zooming and rotation mode, and a normal mode 
is provided. 

[Claim 9]The picture reproducer according to claim 8 determining that the 
number of bits per [ which stores data used for said image formation ] word of a 
memory measure becomes a common multiple of data word length per pixel of 
two or more color modes. 

[Claim 10]The picture reproducer according to claim 8 providing the number of 
cycles which is the picture reproducer controlled by a micro program, and is 
contained in a fundamental period of a micro program in an integral multiple of a 
horizontal pixel number of a character. 

[Claim 11]lt is the picture reproducer which has a means to direct whether a 
display mode is a normal mode or they are zooming and rotation mode, If the 



instruction content is a normal mode, memory access will be made to start early 
by at least 1 character rather than a display start, The picture reproducer 
according to claim 8 which possesses a means to perform initial value 
calculation of affine transformation in advance of a display start, and to make 
memory access start after that on the other hand if the instruction content is 
zooming and rotation mode, and is characterized by things. 
[Claim 12]A means to generate coordinates on a display screen, and a memory 
measure which stores data used for image formation, In picture reproducer 
which is provided with a means to generate an address for accessing said 
memory measure, and is controlled by a micro program, A decoder into which 
control information according to said micro program is inputted, A switching 
circuit which switches selectively image data read from said memory measure 
based on a control signal outputted from this decoder, the 1st buffer memory 
that stores switched image data temporarily, and picture reproducer which 
possesses a parallel serial converter and is characterized by things. 
[Claim 13]The 2nd buffer memory is made to intervene between said 1st buffer 
memory and said parallel serial converter, The picture reproducer according to 
claim 12 which possesses a means to transmit each of two or more piece data of 
data currently stored in said 2nd buffer memory to said parallel serial converter 
to independent timing according to a parameter set from the outside, and is 



characterized by things. 

[Claim 14]Picture reproducer which is provided with a means to generate 
coordinates characterized by comprising the following on a display screen, a 
memory measure which stores data used for image formation, and a means to 
generate an address for accessing said memory measure, and is controlled by a 
micro program. 

A decoder into which control information is inputted. 

A switching circuit which switches selectively image data read from said memory 
measure according to said micro program. 
A selector and a store circuit cell. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the picture reproducer used for a 
TV game machine, computer graphics, the display for personal computers, 
multimedia apparatus, etc. 
[0002] 



[Description of the Prior Art]Conventionally, picture reproducer for background 
screens used for a TV game machine etc. was realized with structure as shown 
in 

[0003]ln the figure, by the scroll process 2, special processes, such as scrolling, 
are performed to the signal showing x on the display screen generated by the 
master counter 1, and a y-coordinate, and it is inputted into the address 
generation circuit 3. Next, the address of the request generated in the address 
generation circuit 3 is inputted into RAM4, and, as a result, the character code 
corresponding to a desired character is outputted from RAM4. By passing 
through figure ROM5, a first half character code is changed into desired graphic 
data, and is transmitted to the display 6. 

[0004]Conventionally, the number of fields of the background screen used as the 
processing object of described image playback equipment is restricted only to 
the 1st page in most cases. Even when two or more background screens were 
temporarily made into a processing object, the number of fields is at most the 
2nd page about, and the kind of display mode (color number) was also restricted 
to at most about two kinds. For this reason, in the picture reproducer of & 
29, the inside of each circuit block and the interconnection between each circuit 
block were constituted by the fixed hardware logic which is not programmable. 
[0005]lt was rare to need a complicated operation in the conventional picture 



reproducer mentioned above, and for a hardware scale to support zooming and 
rotation mode which becomes large. When the image data read from a memory 
measure was read, it was put in order by display order. 
[0006] 

[Problem(s) to be Solved by the InventionJThese days, in a TV game machine, 
computer graphics, the display for personal computers, multimedia apparatus, 
etc., the foreground-color mode of various sorts is increasingly required from the 
natural drawing display of 16,770,000 colors to the character representation of 
four colors. Simultaneously with it, the 4th page or the multi-picture features 
beyond it have been needed also about the number of fields of the background 
screen which can be displayed. Various image processing for realizing 
advanced display effects, such as scrolling, rotation, expansion, reduction, and 
tiling, is also called for. 

[0007]However, if it is going to meet such a demand with the conventional 
picture reproducer which comprised a hardware logic subject, a serious problem 
which is listed to below will arise. 

[0008]** All the combination of many display modes produced when two or more 
the display mode, two or more background screens, and the various image 
processing modes of a kind exist must be realized by hard logic. For this reason, 
wiring will become very complicated while circuit structure becomes huge. 



[0009]** Complicated sequence control for accessing RAM (RAM4 in dr,-r-:i 
29) in which picture information is stored especially must be performed by 
hardware, and a sequencer becomes very complicated. Simultaneously, a huge 
help and cost, and time are needed for the design of a sequencer. 
[0010]** For the reason of the above-mentioned ** and **, when carrying out the 
IC form of this picture reproducer, cost will become remarkably high. 
[0011]Though a micro program is used, when it is going to meet the 
above-mentioned demand, a new circuit means which is expressed below is 
needed. 

** A means to realize picture reproducer which can respond to real time by the 
small-scale possible hardware to the display mode of various sorts including 
zooming and rotation mode, and a normal mode. 

** The circuit means for controlling by the micro program with which the 
programmer set up operation of picture reproducer with the display mode of 
various sorts, and two or more background screens. 

[001 2]A means to compensate a gap of the display start timing between 
zooming and the rotation mode, and the normal mode which are produced by 
having added above-mentioned circuit means ** and **, and to arrange display 
timing is needed. At the time of a normal mode, it usually comes out of the 
background image data of two or more pages which has two or more display 



modes read by the micro program to have not stood in a line in order of the dot 
unit displayed on a display device, and, for a certain reason, the means which 
rearranges this into display order is needed. 

[0013]This invention solves this technical problem and aims at offer of the 
possible picture reproducer of realizing a function advanced with small-scale 
hardware. 
[0014] 

[Means for Solving the Problem]Picture reproducer of this invention has the 
following features as above-mentioned The means for solving a technical 
problem. 

[001 5]A means to generate coordinates on a display screen, and a memory 
measure which stores data used for image formation, In picture reproducer 
which is provided with a means to generate an address for accessing said 
memory measure, and has two or more screens and two or more display modes, 
A means to generate an address for accessing said memory measure is 
provided having a means to memorize a micro program including control 
information corresponding to two or more screens, and a means by which said 
micro program is delayed, and being controlled by said micro program. 
[001 6]lt has a scroll means to scroll a reproduced image using said scroll 
parameter, having a register which stores a scroll parameter corresponding to 



said two or more screens, and being controlled by said micro program. 
[001 7]lt has zooming and a reverse affine conversion method to rotate for a 
reproduced image using said parameter for reverse affine transformation, having 
a register which stores a parameter for reverse affine transformation, and being 
controlled by said micro program. 

[001 8]lt has whether coordinates are in a field of an original picture using said 

original picture size or it is outside a field, and an area judgment means to judge, 

having a register which stores original picture size corresponding to said two or 

more screens, and being controlled by said micro program. 

[001 9]lt is connected to an input of a means delayed in a micro program via a 

parallel serial converter, and an output of a means to memorize a micro program 

changes. 

[0020]lt has a delay means constituted by selector which chooses a micro 
program of the order of a cycle according to a program counter and said present 
state which show the present state in a primitive sequence, and a means to 
memorize a micro program. 

[0021 ]A memory measure and a delay means of said micro program are 
constituted by a selector which changes as inputs a control signal which controls 
writing and maintenance to a shift register of a micro program, and shift register 
connected to ring shape. 



[0022]A means to generate coordinates on a display screen, and a memory 
measure which stores data used for image formation, In picture reproducer 
which has two or more display modes which are provided with a means to 
generate an address for accessing said memory measure, and include zooming 
and rotation mode, and a normal mode at least, A reverse affine converter which 
realizes zooming and rotation, and a means to perform at least a part of reverse 
affine operation before a reverse affine operation for every dot, A means which 
coincides an effective display period by circuit means which puts in order and 
changes after-access image data into said memory measure in said normal 
mode at display order, and said zooming and rotation mode, and a normal mode 
is provided. 

[0023]lt was determined that the number of bits per [ which stores data used for 
said image formation ] word of a memory measure became a common multiple 
of data word length per pixel of two or more color modes. 
[0024]The number of cycles which is the picture reproducer controlled by a micro 
program, and is contained in a fundamental period of a micro program was 
provided in an integral multiple of a horizontal pixel number of a character. 
[0025]lt is the picture reproducer which has a means to direct whether a display 
mode is a normal mode or they are zooming and rotation mode, If the instruction 
content is a normal mode, memory access will be made to start early by at least 



1 character rather than a display start, On the other hand, if the instruction 
content is zooming and rotation mode, a means to perform initial value 
calculation of affine transformation in advance of a display start, and to make 
memory access start after that is provided. 

[0026]A means to generate coordinates on a display screen, and a memory 
measure which stores data used for image formation, In picture reproducer 
which is provided with a means to generate an address for accessing said 
memory measure, and is controlled by a micro program, A decoder into which 
control information according to said micro program is inputted, A switching 
circuit which switches selectively image data read from said memory measure 
based on a control signal outputted from this decoder, the 1st buffer memory 
that stores switched image data temporarily, and a parallel serial converter are 
provided. 

[0027]The 2nd buffer memory is made to intervene between said 1st buffer 
memory and said parallel serial converter, A means to transmit each of two or 
more piece data of data currently stored in said 2nd buffer memory to said 
parallel serial converter to independent timing according to a parameter set from 
the outside is provided. 

[0028]A means to generate coordinates on a display screen, and a memory 
measure which stores data used for image formation, In picture reproducer 



which is provided with a means to generate an address for accessing said 
memory measure, and is controlled by a micro program, A decoder into which 
control information is inputted, and a switching circuit which switches selectively 
image data read from said memory measure according to said micro program, A 
parallel serial converter which had a buffer memory function constituted using a 
unit circuit containing a selector and a store circuit cell is provided. 
[0029] 

[Example]Hereafter, according to a drawing, the 1st example of this invention is 
described in detail. D[§w[nf|_Lis the figure which illustrated the structure of the 
1st example of the picture reproducer of this invention taking the case of the 
case of the computer graphics of the conversational mode represented by a TV 
game machine, multimedia PC, etc. Said picture reproducer is provided with the 
address-generation function for accessing the memory measure in which 
various data required for a scrolling feature, zooming and a rotary function, an 
area judgment function, image data, or image data formation is stored in the 
example of the figure. Said picture reproducer is provided with a means to 
realize the display screen of two or more sheets, and two or more kinds of 
foreground-color modes. A part or all of hardware that realizes said each 
function with which said picture reproducer is provided operates according to a 
micro program. 



[0030]First, the structure of the picture reproducer of this invention and operation 
are explained using drawing 1 . The master counter 10 is for expressing the 
position of the pointer in a viewing area with coordinates (x, y). 
A dot counter (horizontal-coordinates counter) and a raster counter (vertical 
coordinate counter) are comprised. 

Via the scroll means 1 1 , the output signal of the master counter 10 is told to the 
latch 31, and is told to the reverse affine converter 12 and the latch 13 who are 
provided in order to realize zooming and a rotary function. Here, if the selector 
14 is set as OFF in the coordinate signal a currently held at the latch 13 if 
zooming and rotation mode are set as one, it will output the coordinate signal b 
currently held at the latch 31 to the area judgment means 15. The coordinate 
signal a shows the coordinates in the case of the normal mode for which the 
coordinate signal b does not use zooming and a rotary function for the 
coordinates in the case of using zooming and a rotary function again. The area 
judgment means 15 judges whether it hits in the field of the original picture field 
which the received coordinate signal mentions later, or it hits outside a field, if it 
is in a field, it will pass said coordinate signal as it is, and if it is outside a field, it 
will perform predetermined processing. The output signal of the area judgment 
means 15 is incorporated into the latch 16. The BAT address-generation means 
17 and CG address-generation means 18 are devices which manage the 



address formation for accessing the memory measure 24. 

Data is exchanged between the memory measures 24 via the latches 19, 20, 21, 

and 22 and the memory interface means 23. 

The meaning of BAT and CG is mentioned later. If zooming and rotation mode 
are set as one and the data c in connection with the picture captured via the 
latch 22 is set as OFF via the rotary data processing circuit 25 and the selector 
26, it will be incorporated into the latch 27 only via the selector 26. An address 
generation for the register 30 to access the memory measure 24 in which 
various data required for scrolling, zooming and rotation, an area judgment, 
image data, or image data formation is stored etc., The parameter in connection 
with the above-mentioned control instruction to many functions and these many 
functions, etc. are stored. 

[0031]Drawing 2 is a figure for explaining an original picture field and a viewing 
area. In the figure, although the predetermined picture is defined in the field of 
the original picture field 41 , the picture is not defined out of the field. The viewing 
area 40 may protrude an original picture field like 42 by processing of scrolling, 
zooming, rotation, etc., etc. At this time, an original picture field outside is 
processed according to the directions set as said register 30 grade. 
[0032]. v awinc is a figure explaining the coordinates in a viewing area (x, y) 
generated by operation of said master counter 10 in said viewing area. An 



x-coordinate is generated by the dot counter and a y-coordinate is generated by 
the raster counter. 

[0033]Next, an above-mentioned background attribute table (in this specification, 
it is written as BAT) and character generator (in this specification, it is written as 
CG) are explained using djj3wiMjL( A )> (B), (C), and (D). In computer graphics, 
such as a TV game machine and a multimedia PC, the image data equivalent to 
each pixel is stored in said memory measure 24 in the form of CG data. If 
needed, said CG data are gathered considering two or more pixels with high 
correlation as a unit (for example, 8 pixel x8 pixel unit), and are stored in said 
background attribute table. 

[0034]As shown in drawing 4 (A), each pixel (50, 51, 52 grades) expressed as 
CG data is summarized in the form of the character 53. As shown in drawing 4 

(B) , the original picture 41 is constituted by the character (54, 55, 56 grades) of 
one or more pieces. CG-data CG (50), CG (51), and CG (52) equivalent to said 
each pixels 50, 51, and 52 are stored in said memory measure 24 in a form as 
shown in drawing 4 (C), for example. If the CG data of the pixel belonging to said 
character 53 are stored in the address which continued as shown in drawing 4 

(C) , it is convenient to processing of a character unit. The symbol representing 
each characters 54, 55, and 56 shown in dj[awing_4__is defined as a character 
code, and each will be called CC (54), CC (55), and CC (56). These character 



codes are dedicated by the memory measure called above BAT as shown in 
• (D) at this time. As mentioned above, it is determined according to a 
situation whether to use both BAT and CG for expressing a desired picture or 
use only CG. 

[0035]ln dj^wjng_J_, above-mentioned a part or all of hardware is controlled by 
the micro program. The memory measure 28 stores said micro program, and the 
delay means 29 plays the role which delays the contents of said micro program 
suitably according to the execution cycle. Each operation of scrolling, zooming 
and rotation, an area judgment, and an address generation is controlled by the 
control signal d, e, and f based on a micro program expressed with the dashed 
line, and g, respectively. Control of these each function is performed as follows. 
In this 1st example, the number of fields of the background image which picture 
reproducer deals with is made into the 4th page. 

[0036](1) The detailed example of composition of said scroll means 11 is shown 
in scroll d rawing 5. In the figure, the scroll parameter i1 the 1st page, the 2nd 
page, the 3rd page, and for the 4th page, i2, i3, and i4 are stored in the partial 
registers 60, 61, 62, and 63 contained in the register 30 shown in drawing 1, 
respectively. According to directions of said control signal d made based on the 
contents of the micro program, the selector 64 chooses one of said scroll 
parameter i1, i2, i3, and i4, and is taken as the scroll parameter i. On the other 



hand, the coordinate signal h generated with the master counter 10 is added 
with said scroll parameter i with the adding machine 65. Like the above, it carries 
out and the coordinate signal k by which the scroll process was carried out to the 
output of the adding machine 65 is acquired. 

[0037](2) Each function of zooming, rotation zooming, and rotation is realized in 
reverse affine transformation. The detailed example of composition of said 
reverse affine conversion method 12 is shown in N \ \ ' To the partial 
registers 70, 71, 72, and 73 contained in the register 30 shown in drawing 1 in 
the figure. Respectively, the control code the parameter j1 for reverse affine 
transformation the 1 st page, the 2nd page, the 3rd page, and for the 4th page, j2, 
j3, and j4 instruct turning on and off of zooming and rotation mode to be to the 
partial register 74 again is stored. According to directions of said control signal e 
made based on the contents of the micro program, the selector 75 chooses one 
of said parameter j1 for reverse affine transformation, j2, j3, and j4, and is taken 
as the parameter j for reverse affine transformation. On the other hand, in the 
reverse affine converter 76, reverse affine transformation which used said 
parameter j is performed to the coordinate signal k told from the scroll means 11. 
Like the above, it carries out and zooming and the coordinate signal 77 by which 
the rotating process was carried out are acquired by the output of the reverse 
affine converter 76. If the control code stored in the partial register 74 is pointing 



to one of zooming and rotation mode, the selector 14 will choose the coordinate 
signal a, and if it is pointing to OFF, the coordinate signal b will be chosen. 
[0038](3) The detailed example of composition of said area judgment means 15 
is shown in area judgment drawing 7. In the figure, the original picture size ml 
the 1st page, the 2nd page, the 3rd page, and for the 4th page, m2, m3, and m4 
are stored in the partial registers 80, 81, 82, and 83 contained in the register 30 
shown in djawSng_1_, respectively. According to directions of said control signal f 
made based on the contents of the micro program, the selector 84 chooses one 
of said original picture size ml, m2, m3, and m4, and chooses original picture 
size m. On the other hand, it is judged whether the coordinate signal n outputted 
from the selector 84 is compared with said original picture size m by the 
comparison test machine 85, and said coordinate signal n is in the field of an 
original picture or it is outside a field. Like the above, it carries out and the 
coordinate signal 86 by which area judgment processing was carried out is 
acquired by the output of the comparison test machine 85. 
[0039](4) When it is going to realize picture reproducer with the background 
screen of address-generation plurality, and two or more display modes, the 
address-generation sequence for accessing said memory measure 24 becomes 
a remarkable complicated thing. Thus, in order to correspond to a complicated 
address-generation sequence, the means described below demonstrates a 



great effect. Said BAT address-generation means 17, CG address-generation 
means 18, and the detailed example of composition of a control signal path are 
shown in dj^wing^8. In the figure, said control signal g made based on the 
contents of the micro program. Which address generation of a BAT address / CG 
address. The auxiliary parameter g4 for the control signal g1 which directs 
whether to carry out, the control signal g2 which shows the surface number item 
of the display surface to which the image data to reproduce belongs, the control 
signal g3 which shows ON and OFF of zooming and rotation mode, and address 
computation is included. The control signal q1 which shows the display mode of 
the 1st page, the 2nd page, the 3rd page, and the 4th page, q2, q3, and q4 are 
stored in the partial registers 90, 91, 92, and 93 contained in the register 30 
shown in drawing 1, respectively. First, according to directions of said control 
signal g1, one of the BAT address-generation means 17 and the CG 
address-generation means 18 will be in an active state. Next, according to 
directions of said control signal g2, one of the control signal q1 which shows said 
display mode, q2, q3, and q4 is chosen, According to directions of said control 
signal g2, ON and OFF of zooming and rotation mode is determined, and based 
on the coordinate signal p, a desired BAT address or CG address is computed, 
being controlled at the above result. If the micro program is described to carry 
out image restoration using both BAT and CG here, In drawing 8, an address is 



first sent out to the memory measure 24 via the bus A1 , data is received from the 
memory measure 24 via the bus A2, then, an address is sent out to the memory 
measure 24 via the bus B1, and data is received from the memory measure 24 
via bus B-2. If the micro program is described to carry out image restoration only 
using CG, an address will be sent out to the memory measure 24 via the bus B1 , 
and data will be received from the memory measure 24 via bus B-2. 
[0040]Hereafter, said micro program is explained. It is described that a micro 
program ends a predetermined routine with a fixed cycle. The example of the 
micro program for acquiring the picture which used only CG for the 2nd page 
and was reproduced in the picture which used both BAT and CG for the 1st page, 
and was reproduced is shown in % ^ . ° According to the micro program of 
the figure, operation of the image restoration for said two screens takes a round 
of eight cycles from 0 cycle to 7 cycles, and one routine is ended. 
[0041]Pipehne operation of the picture reproducer of <a ; ^ is carried out 
being controlled by the micro program. In the picture reproducer of the figure, the 
data read from the coordinate signal or the memory measure flows along with 
the arrow of the solid line in a figure between each block, and the control signal 
formed based on the micro program is supplied to each block along with the 
arrow of the dashed line in a figure. Here, whenever the data read from said 
coordinate signal or the memory measure passes a latch once, it delays it at a 



time one clock. Therefore, each circuit block of drawing 1 is controlled by control 
signal MPO based on the micro program shown in drawing 10, MP1, MP2, MP4, 
and MP6. The counted value of the dot counter with which DCK is contained in a 
dot clock and DCX is contained in the master counter 10 in dra wing 10 , MPO is 
the HARASHIN item of a micro program and MP1, MP2, MP4, and MP6 express 
the signal which delayed one clock of said MPO, the signal which carried out 2 
clock delay, the signal which carried out 4 clock delay, and the signal which 
carried out 6 clock delay, respectively. The number currently described into 
signal MPO, MP1 , MP2, MP4, and MP6 is a cycle number shown in drawing 9 . At 
this time, the master counter 1 0, the scroll means 1 1 , and the affine converter 1 2 
in Jtju to control signal MPO. The selector 14 and the area judgment 
means 15 which were inserted into the latch 13 and the latch 13, and the latch 
16 to control signal MP1. The BAT address-generation means 17 inserted into 
the latch 16 and the latch 19 to control signal MP2. Pipeline processing is 
performed when the rotary data processing circuit 25 and the selector 26 by 
which CG address-generation means 18 inserted into the latch 20 and the latch 
21 was inserted into the latch 22 and the latch 27 control signal MP4 are 
controlled by control signal MP6, respectively. 

[0042]Next, a means to form above-mentioned control signal MPO, MP1, MP2, 
MP4, and MP6 is described. 



[0043]The 1st means is shown in cir-wina 1 ;. In the figure, the micro program r 
supplied from the outside is once written in the memory measure 101, and is 
transmitted to the delay means 103 (for example, shift register) via the parallel 
serial converter 102. Said delay means 103 has data width (number of bits) 
equal to the data width of the micro program r, and has a delay number of stages 
equal to the number of cycles of the micro program r (the above-mentioned 
example eight cycles). Control signal MPO with each above-mentioned output of 
the delay means 103, MP1, MP2, MP4, and MP6 are given. 
[0044]The 2nd means is shown in drawing 12. In the figure, the micro program r 
supplied from the outside is once written in the memory measure 110. On the 
other hand, the program counter 111 shows the present state in the primitive 
sequence stated to drawing 10, The micro program of the order of a cycle 
according to the state is chosen by the selectors 112 and 113,114,115,116, and 
it outputs to each block of drawing 1 as above-mentioned control signal MPO, 
MP1, MP2, MP4, and MP6. The program counter 111 and the selectors 112 and 
113,114,115,116 work as a delay means here. 

[0045]The 3rd means is shown in drawing 13. In the figure, it has data width 
(number of bits) equal to the data width of the micro program r, The final stage 
output terminal 123 of the shift register 120 which has a delay number of stages 
equal to the number of cycles of the micro program r (the above-mentioned 



example eight cycles) is connected to the input terminal 122 of said shift register 
120 via the selector 121 at ring shape. The control signal s is a signal which 
controls the writing and maintenance to the shift register 120 of the micro 
program r, The micro program r supplied from the outside when becoming s=0 is 
written in the shift register 120, and if it becomes s=1, the final stage output 
signal t of the shift register 120 will be returned to the input terminal 122 of the 
shift register 120. Each outputs 124 and 125,126,127,128 of the shift register 
120 give above-mentioned control signal MP0, MP1, MP2, MP4, and MP6, 
respectively. In the case of this example, the shift register 120 has played the 
role of both the memory measure and the delay means. 
[0046]Thus, while realizing pipeline operation and realizing high-speed 
processing by controlling each part by the signal which delayed the micro 
program, Processing advanced only by providing the small-scale hardware for 
every step can be realized, and complicated hardware for sequence control is 
made unnecessary. 

[0047] Drawing 14 is a block diagram explaining the structure of the 2nd example 
of this invention. Also in this 2nd example, an overview is explained taking the 
case of the case of the computer graphics of the conversational mode 
represented by a TV game machine, multimedia PC, etc. The picture reproducer 
of the figure could respond to zooming, rotation mode, and a normal mode, and 



is provided with the address-generation function for accessing the memory 
measure in which various data required for image data or image data formation 
is stored. Here, a normal mode means the display mode which does not include 
zooming and a rotating process. Said picture reproducer is provided with a 
means to realize the display screen of two or more sheets, and two or more 
kinds of foreground-color modes. A part or all of hardware that realizes said 
each function with which said picture reproducer is provided operates according 
to a micro program. 

[0048]First, the 2nd example is described using drawing 14 and drawing 15. The 
picture reproducer of drawing 14 contains the 1st circuit system and 2nd circuit 
system. The 1st circuit system is constituted by the memory access control 
circuit 221, the address generation circuit 222, the store circuit 216, the buffer 
register 223, the buffer register 224, the parallel serial converter 225, and BG 
side selection circuitry 227. On the other hand, the 2nd circuit system is 
constituted by the start control circuit 212, the reverse affine converter 215, the 
address generation circuit 226, the store circuit 216, the post-processing circuit 
217, and BG side selection circuitry 227. Here, the reverse affine converter 215 
is connected with the register 218 in which the parameter for zooming and 
rotation was stored including the initial value calculation circuit 213 and the 
coordinates calculation circuit 214 of a dot unit. Said 1st circuit system manages 



the image restoration of a normal mode, and said 2nd circuit system manages 
the image restoration of zooming and rotation mode. All are connected to the 
register 220 for micro programs in which the micro program was stored in part 
among the circuit blocks of said 1st circuit system and said 2nd circuit system. 
The master counter 210 is a counter which counts the number of rasters of the 
perpendicular direction on the basis of a Vertical Synchronizing signal, and the 
horizontal dot number on the basis of a Horizontal Synchronizing signal. The 
coordinate counter 211 is for expressing the position in a viewing area with 
coordinates (x, y). 

A dot counter (horizontal-coordinates counter) and a raster counter (vertical 
coordinate counter) are comprised. 

[0049]Next, operation of the picture reproducer of dj]3wingj^4js explained. This 
example describes the case where the unit of one character is made horizontal 
and vertical with 8 pixels. With a character, two or more pixels with high 
correlation are put together, for example, the character of a word processor, etc. 
hit this. In the form of CG data, the image data which is equivalent to each pixel 
also in TV game is stored in a memory measure, and these CG data, If needed, 
two or more pixels with high correlation are summarized as a unit (for example, it 
is horizontal and vertical eight pixel units), and it is stored in a background 



attribute table (BAT). 

[0050]The outline of the example of operation in the 2nd example of the picture 
reproducer of this invention is shown in drawing 16 . As shown in the figure, both 
a normal mode, and expansion, rotation and reduction mode are MO dots a 
display period. Pretreatment of the image data in a normal mode takes an M1 
dot period. On the other hand, pretreatment of the image data in zooming and 
rotation mode takes an M2 dot period. In order to arrange display timing in the 
two above-mentioned modes at this time, it is necessary to start memory access 
early [ M 1 dot ] at least rather than a display start at the time of a normal mode. 
On the other hand, it is necessary to start initial value calculation of coordinates 
early [ M 2 dot ] at least, and to perform memory access after the end of initial 
value calculation rather than a display start, at the time of zooming and rotation 
mode. By setting up such timing, the display timing of both a normal mode, and 
expansion, rotation and reduction mode can be doubled. 
[0051]ln > > j - , the waveform 230 shows the display period [ in / for a 
Horizontal Synchronizing signal / in the waveform 231 / the display device 219 of 
S4J. That is, the master counter 210 starts the count of a dot in falling of 
a Horizontal Synchronizing signal, and a picture is displayed [ to / a K+N dot / 
from the K+1st dot] on the display 219. The K+1st dot of the master counter 210 
is [ the 1st dot of the coordinate counter 211 and eye a K+N dot of the master 



counter 210] eyes N dot of the coordinate counter 211 . 

[0052]When a display mode is set as a normal mode, in dj^awinjjlj^the memory 
access control circuit 221, The counted value of the master counter 210 by one 
character (8 dots) from a display start time in the place which reached the young 
value, i.e., K-7. It points to the start of memory access to the address generation 
circuit 222, and access to the memory measure 216 is made to perform to the 
timing shown in the waveform 236 of drawing 15. The address generation circuit 
222 performs an address generation according to the control signal a based on 
the microcode stored in the register 220 for micro programs. As a result, image 
data b of a normal mode is read to the timing shown in the waveform 237 of 
g 15. The contents of said microcode perform zooming and rotation 
among two or more color modes [ using / or / which field ] among two or more 
background image sides, using which, or comprise **. The primitive sequence 
which executes a micro program is set up in character. In the case of this 
example, in 1 primitive sequence, a micro program is described to read a part for 
one character, i.e., the image data for 8 dots. The example of the micro program 
described is shown in dra wing 19 (A). Image data b read from the memory 
measure 216 is located in a line with different time order from an order displayed 
on the display device 219, for example, as shown in drawing 19 (B). The 1st 
buffer register 223 is formed in order to rearrange image data b into display 



order. By passing the 1st buffer register 223, 2nd buffer register 224, and 
parallel serial converter 225, image data b is changed into the picture signal c 
rearranged into display order, as shown in drawing 14. The arbitrary piece data 
237 equivalent to a part for one character of image data b is delayed by at least 
8 dots, i.e., 1, character, and is changed into the piece data 238 equivalent to a 
part for one character of image data c so that more clearly than - tr ;:v, : 15. 
[0053]On the other hand, in drawing [15, if a display mode is set as zooming and 
rotation mode, the start control circuit 212 directs the start of initial value 
calculation of reverse affine transformation to the reverse affine converter 215 in 
the place where the counted value of the master counter 210 reached K-L, as 
shown in the waveform 234. However, the time which initial value calculation of 
reverse affine transformation takes presupposes that it is a part for a maximum 
of L+1 dot clock. Next, the start control circuit 212 directs the start of the 
coordinates calculation for every dot based on the result of said initial value 
calculation to the reverse affine converter 215 in the place where the counted 
value of the master counter 210 amounted to K+1. As a result, the address 
based on the coordinate value by which reverse affine transformation was 
carried out in the 1st address generation circuit 226 is generated, image data d 
of zooming and rotation mode is read from the store circuit 216, and it is 
expressed on the display 219 as the timing shown in the waveform 235. The 



start of initial value calculation here is performed by giving the control signal e to 
the initial value calculation circuit 213 from the start control circuit 212. Based on 
the time which initial value calculation of reverse affine transformation takes 
being equivalent to a part for L+1 dot clock, counted value K-L of an initial value 
calculation start, It is determined that the display timing of image data d of 
zooming and rotation mode will be in agreement with the display timing of image 
data c of a normal mode. 

[0054]The operation is explained in detail below about the reverse affine 
converter 215 used by zooming and rotation mode, and the initial value 
calculation circuit 213 and the coordinates calculation circuit 214 for every dot 
which are the component. The reverse affine converter 215 is hardware which 
performs reverse affine transformation, and acquires new coordinates (X2, Y2) 
by performing coordinate conversion shown by (the formula 2) to former 
coordinates (X1, Y1) (formula 1). 
X2 = A(X1 -XC)+B(Y1 -YC)+XC ... (formula 1) 
Y2 = C(X1 -XC)+D(Y1 -YC)+YC ... (formula 2) 

Thus, the image data corresponding to the acquired new coordinates (X2 and 
Y2) is read from the store circuit 216, and zooming and the rotational display in a 
former coordinate system are realized by displaying the contents of the image 
data on the position of former coordinates (X1, Y1). Now, (the formula 3) and the 



(formula 4) are obtained by developing (the formula 1) and the (formula 2). 
X2 = AX1+BY1+(1-A) XC-BYC ... (formula 3) 
Y2 = CX1+DY1-CXC+(1-D) YC ... (formula 4) 

[0055]ln zooming and the rotational display by the reverse affine transformation 
currently performed conventionally, calculation of (the formula 3) and the 
(formula 4) was performed to 1 dot 1 time respectively, it is alike, and according 
to the conventional method, four multiplication and four addition and subtraction 
are needed about 1 dot, and huge sacrifices, such as needing appropriate 
hardware great, for example for the realization, must be paid with future near 
present and integrated circuit art. Then, in [ so that the minimum hardware may 
realize zooming and a rotational display in this invention ] calculation of (the 
formula 3) and the (formula 4), Calculation of the initial value XI shown by the 
following formula (formula 5) and the (formula 6) and Yl is performed during a 
horizontal blanking interval, and it is made to perform only addition of the 
constant XD shown by the following formula (formula 7) and the (formula 8), and 
YD to the ** dot in the display period just behind that. Here, the former 
coordinates X1 increase every [ 1 ] from X1=0 to X1=N during a display period. 
XI = BY1+(1-A) XC-BYC ... (formula 5) 
Yl = DY1-CXC+(1-D) YC ... (formula 6) 
XD = A... (formula 7) 



YD = C... (formula 8) 

[0056]Calculation of initial value XI' shown by the following formula (formula 9) 
and the (formula 10) and Yl' is performed in a vertical blanking interval, the - 
immediately after ~ a display period ~ inside - ******** - every -- (-- a formula -- 
11 --) -- (- a formula -- 12 --) -- being shown -- having - a constant -- XD -- ' -- 
YD -- ' -- addition -- carrying out -- ** - a dot - every -- (-- a formula -- seven --) -- 
(-- a formula -- eight --) -- being shown - having -- a constant -- XD -- YD -- 
addition -- carrying out -- making -- even if -- being the same -- an effect -- 
obtaining -- having . 
Xl'= XC-BYC (1-A) ... (formula 8) 
Yl'= -CXC+(1-D) YC ... (formula 9) 
XD'= B ... (formula 10) 
YD'= D ... (formula 11) 

The above-mentioned initial value XI, Yl, XI', and the block that performs 
calculation of Yl' are the initial value calculation circuits 213, and the block which 
performs calculation of the above-mentioned constant XD, YD, XD', and YD' is 
the coordinates calculation circuit 214 of a dot unit. 

[0057]Next, the 1st buffer register 223 provided in order to rearrange image data 
b of " , '4 into display order, the 2nd buffer register 224 provided in order 
to control a time delay, and the parallel serial converter 225 are explained based 



on some examples. 

[0058]First, the gestalt of the image data stored in the kind of image data, 
structure, the example of description of a micro program, and the store circuit 
216 of drawing 14 is explained. The case where the conditions of the image data 
of explanation which the picture reproducer of this invention supports for 
convenience are performed as follows is taken for an example. 
** Make into three kinds, four colors (2 bits), 16 colors (4 bits), and 256 colors (8 
bits), color mode which can be displayed. 

** Make the number of fields of a background image side into the 2nd page, A 
side and B side. 

** The data width of image data and the width of the bus for data transfer which 
said store circuit 216 stores shall be 8 bits. 

** When treating image data in character, level and a perpendicular make the 
size 8 pixels. 

[0059]The structure of the above-mentioned character is shown in . In 

the figure, the arbitrary characters 251 in Screen 250 change eight pieces at a 
time in the direction of level and each perpendicular considering a total of 64 
pixels as a component. By the following explanation, the pixel on the arbitrary 
horizontal lines in said character is called in order P0, P1, P2, — , P6, and P7. 
[00^0]2l§MD£JiL(A)' (B), and (C) is a figure showing correspondence with the 



color mode which can be displayed, and the structure of image data. The figure 

also shows the storing gestalt in case the image data of each color mode is 

stored in said store circuit 216. Here, 1 word of the store circuit 216 shall be 8 

bits. Drawing 1 18 ; (A) is the image data structure of 4 color modes, and 2 bits [ per 

pixel ] data is put in order like PO, P1, P2, and P3. 

It becomes 8 pixels (PO, P1, P2, P3/P4, P5, P6, P7) at 2 words. 

Similarly, : ' (B) is what showed the image data structure of 16 color 

modes, and 4 bits [ per pixel ] data is put in order like PO and P1 . 

It becomes 8 pixels (PO, P1/P2, P3/P4, P5/P6, P7) at 4 words. 

Drawing 18 (C) will be constituted from 8 bits per pixel by the case of 256 color 

modes, and will be 8 pixels (P0/P1/P2/P3/P4/P5/P6/P7) at 8 words. As 

mentioned above, it is one of the features of this invention to make it the number 

of bits per word of a store circuit turn into a common multiple of the data word 

length per pixel of two or more color modes. 

The strong point in which the capacity of a store circuit can be used efficiently is 
produced. 

[0061 ]The example of description of a micro program is shown in >. ,- s 0 (A). 
Here, one cycle of a micro program is made equal to one dot clock. It is very 
effective to provide the number of cycles contained in the fundamental period of 



a micro program in the integral multiple of the horizontal pixel number of said 
character 251. the example of description - A and B-2 page -- it is an example 
which reproduces the picture of Normal and 16 color modes to A side, and 
reproduces the picture of Normal and 4 color modes to B side among the 
existing background image sides. "NOP" means no operation and access to the 
store circuit 216 is not performed at this time. 

[0062]A time series shows image data h read to drawing j 19 (B) from said store 
circuit 216 according to the micro program illustrated to draw[ngJ_9_(A). Image 
data h immediately after reading from the store circuit 216 is put in order in the 
turn that the image data of two regions completely differs from display order, and 
even if it sees a bit row, it is put in order with a completely different gestalt from a 
display style, so that more clearly than drawing 19 (B). 

[0063]The circuit means for rearranging into display order the image data read 
from the store circuit 216 is shown in drawing 20 Hereafter the thing of the 
circuit means for rearranging image data into display order is called word-units 
data / dot-unit-data converter. In drawing 2u, word-units data / dot-unit-data 
converter includes the decoder 260, the switching circuit 261, the 1st buffer 
memory 262, and the parallel serial conversion circuit 263. The control 
information f is inputted into the decoder 260 from the circuit block of the register 
220 grade for micro programs of drawing 14, and image data h is inputted into it 



for the decoded control signal g from the store circuit 216 of drawing 14 from 
said decoder 260 in the switching circuit 261. Combination information on the 
color mode and the background image side which do ** display of said control 
information f here (the Ath page) B side -- respectively -- what -- color mode is 
displayed -- in 1 fundamental period of a micro program, the data of which ** 
arrival was done includes the what word data of the same background image 
plane data, and the information on **. It switches to the 1st buffer memory 262, 
and image data i of ending is inputted. It rearranges into the parallel serial 
converter 263, and output-image-data j of the buffer memory 262 of ending is 
inputted. From said parallel serial converter 263, image data k rearranged into 
display order is outputted. 

[0064]Next, operation of said word-units data / dot-unit-data converter is 
explained in detail. In this example, the restrictions mentioned above, i.e., the 
color mode which can be displayed, were made into three kinds, four colors, 16 
colors, and 256 colors, The combination of the color mode which can be 
displayed will be six kinds shown in draw ng 5 1 for having made the number of 
background image sides into the 2nd page, that the width of the data which the 
store circuit 216 has memorized was 1 word 8 bits, and having made the 
fundamental period of the micro program into eight cycles. 
[0065] Drawing 22 is a timing diagram of the signal of each part of the word-units 



data / dot-unit-data converter shown in drawing 20. Said word-units data / 
dot-unit-data converter rearrange received image data h into display order by 
performing the next operation. The decoder 260 decodes the received control 
information f, and generates the control signal g for performing switching 
operation to image data in the switching circuit 261. After it switches 8-bit image 
data h and said control signal g changes it into image data i, the switching circuit 
261 being controlled, it writes this image data i in the prescribed address of the 
1st buffer memory 262. The 1st buffer memory 262 transmits image data j for 8 
pixels read from the 1st buffer memory 262 self all at once to the parallel serial 
converter 263 after this end of writing operation. Said simultaneous transmission 
of image data j is performed to one fundamental period (this example eight dot 
clocks) of a micro program 1 time respectively synchronizing with the transfer 
pulse 267. Here, in a 2nd page display, the image data corresponding to A and a 
B2 ** background image side is simultaneously contained as piece data at image 
data j. The data width of image data j will be a maximum of 64 bits (8 dots x 8 
bits). When making Normal 16 color A side and carrying out Normal 4 color 
specification to B side, the data width of image data will be a total of 48 bits at +8 
dots x 4 bits [ 8 dots x ] 2 bits. The parallel serial converter 263 outputs received 
image data j to display order as image data [ of a dot unit ] k in the form in sync 
with the dot clock 266. The data width of image data k will be a total of 6 bits at 4 



bits +2 bits, when Normal 16 color is made A side and it carries out Normal 4 
color specification to B side. Here, the parallel serial converter 263 comprises a 
parallel input serial output type shift register etc., for example. 
[0066]The rearrangement result of each combination of drawing 21 is illustrated 
to drawing 2 ? (A), (B), (C), (D), (E), and (F). When drawing 23 (A) is the 1st page 
of 256 colors, as for J- a\ g " (D), as for dj^wjng_23_(B), in the case of the 2nd 
page of 16 colors, drawing .23 (F) expresses [ in drawing 23 (C) / in the case of 
the 1st page of 16 colors, and the 1st page of four colors / in the case of the 1st 
page of 16 colors ] the case of the 1st page of four colors, respectively in the 
case of the 2nd page of four colors, as for drawing 23 (E). The thick frame of 
(A), (B), and (E) shows the data of 1 word units before rearranging. 
In the case of the 1st page of 256 colors, as are shown in drawing 16 (C), and 
the data of 1 word units before rearranging shows drawing 23 (A), it is outputted 
as data of word units as it is. In the case of the 2nd page of 16 colors, as shown 
in J: awing v (B), P6 and P7 which were read byword units are divided into two, 
combine with P6 of another field, and P7, and as shown in djrag^nj^3_(B), it is 
rearranged. In the case of the 2nd page of four colors, as shown in 
(A), P4, P5 and P6 which were read by word units, and P7 are divided into each, 
they combine with P4 of another field, P5, P6, and P7, and as shown in £nc 
23JE), they are rearranged. At this time, the portion which is not used serves as 



an opening. 

[0067]The timing diagram of image data k which completed rearrangement 
operation with said word-units data / dot-unit-data converter is shown in v 
22. The image data k1 and k2 which are shown in the figure are piece data of 
image data k, and it is image data reproduced according to the micro program 
illustrated to djciwJng_19_(A). Are 4 bits in width and the image data k2 of the 
image data k1 is 2 bits in width in four color picture signals of B side at 16 color 
picture signals of A side. Here, the image data for 1 pixel per cycle of the dot 
clock 266 is outputted. 

[0068]The switching circuit 261 of drawing 20 and the still more detailed example 
of composition of the 1st buffer memory 262 are shown in drawing__24. The 
combination information f1 about the combination of the background image side 
(A side or B side) and color mode which are beforehand set to the register etc. 
as control information in the figure at the decoder 260, The attendant information 
f2 about image data h which came now, for example, the surface number item of 
image data h which came now, color mode, etc. are inputted, and the decoded 
control signal g1, g2, g6 are outputted. The control signal g1, g2, g6 
correspond to six kinds of combination shown in - In 
image data h, and said control signal g1, g2, ... and g6 are inputted into the 
switching circuit 261, and the image data i1 after a change, i2, i3, i4, and ... are 



outputted to it. The switching circuit 261 contains the selectors 270, 271, and 
272,273,274,275, the wiring section 276, OR gates 277, 278, 279, and 280, 
etc. In the case of this example, the capacity of the 1st buffer memory is 64 bits 
(8 dots x 8 bits), and each of 64 output terminals from the switching circuit 261 is 
connected to the 64 memory cells 281, 282, 283, and 284 and ... The 64 output 
of all the memory cells 281 , 282, 283, and 284 and ... is bundled as the data bus 
285, and forms image data j shown in drawing | 20. 

[0069] Drawing _25Js another example of composition of word-units data / 
dot-unit-data converter. The feature is in making the 2nd buffer memory 264 
intervene between the 1st buffer memory 262 and the parallel serial converter 
263. In drawing | 25 by that the control signal g is generated by the decoder 260 
and the switching circuit 261. It is the same as operation of the word-units data / 
dot-unit-data converter of drawing 20 mentioned above that switch from image 
data h and image data i of ending is obtained and that image data j by which it 
was rearranged into the output terminal of the 1st buffer memory 262 is obtained. 
[0070]Hereafter, operation of the word-units data / dot-unit-data converter of 
- 2 is explained using drawing 26. Synchronizing with the transfer pulse 
267, simultaneous transmission of said image data j is carried out from the 1st 
buffer memory 262 at the 2nd buffer memory 264. The 2nd buffer memory 264 
outputs the image data jj to the parallel serial converter 263 by making said 



transfer pulse 267 into a trigger. Here, the piece data 287 of the image data jj is 
the data which the contents were the same as that of the piece data 286 of 
image data j, and was delayed in time. By the way, the image data jj contains 
image data jj1 of 16 color modes corresponding to A side, and image data jj2 of 
4 color modes corresponding to B side. As a trigger pulse for transmitting the 
data currently stored in the 2nd buffer memory 264 to the parallel serial 
converter 263, By establishing two kinds, the write pulse 288 for the image data 
jj1, and the write pulse 289 for the image data jj2, it becomes possible to control 
independently the delaying amount of the output image signal from the parallel 
serial converter 263 in respect of A and B. In the case of the example of drawing 
26, picture signal jj2 to which picture signal jj1 transmitted by the write pulse 288 
was transmitted by the write pulse 289 as the picture signal k1 of 2-dot delay is 
outputted from the parallel serial converter 263 as the picture signal k2 of 6-dot 
delay. 

[0071 ]As mentioned above, it becomes possible by making the 2nd buffer 
register 264 intervene to perform delaying amount adjustment of image data 
independently for every background image side. Since it is equivalent to 
delaying a picture signal shifting the position of a picture on a display device, it 
becomes possible by forming the above-mentioned means to shift and display 
two or more background images, or to carry out the scroll display of two or more 



background images independently, respectively. Under the present 
circumstances, scrolling of a character unit is realized by adjusting the access 
timing to said memory measure 216 like the 1st example, An effective scroll 
display becomes possible by realizing scrolling of less than 8 dots by delaying 
amount adjustment with the 2nd buffer register 264 in less than a character unit, 
for example, the case of this example. 

[0072] Drawing [ 27 is another example of composition of word-units data / 
dot-unit-data converter. The feature is in giving parallel serial converter 290 the 
very thing the function of the memory measure which can be written in random 
by constituting the parallel serial converter 290, for example like drawing 28. 

g 28 shows an example of the detailed structure of the parallel serial 
converter 290. In the figure, the circuit block 291 is a parallel serial converter for 
1 bit of image data, and said circuit block 291, The light pulse generating circuit 
294 and the unit cells [ two or more (in the case of this example eight pieces) ] 
295, 296, 297 which the control signal g is inputted and output the light pulse 
ml, m2, m3 are included. The unit cells 296, 297 of said unit cell 295 are 
also the same including the selector 298,299 and the flip-flop 300. The circuit 
blocks 292, 293 are the parallel serial converters for 1 bit of image data which 
have the same structure as the circuit block 291. In the case of this example, the 
parallel serial converter 290 with a data width of 8 bits is constituted by the eight 



parallel serial converters 291, 292, 293 for 1 bit. 

[0073]Operation of the parallel serial converter shown in drawing 26 is explained 
below. The light pulse generating circuit 294 generates the light pulse ml , m2, 
m3 based on the received control signal g, and transmits them to each unit cells 
295, 296, 297. In the arbitrary unit cells 296, for example, a unit cell, if the 
light possible mode / serial transfer mode signal 301 is pointing to the light 
possible mode, the selector 298 will choose the partial signal h2 of image data h, 
and will supply it to data input terminal D of the flip-flop 300 as a parallel input. At 
this time, the selector 299 chooses the light pulse m2, and supplies it to clock 
input terminal CK of the flip-flop 300. Data writing to a unit cell is performed by 
the above. On the other hand, if said light possible mode / serial transfer mode 
signal 301 are pointing to serial transfer mode, the selector 298 will choose the 
output data 303 of the unit cell 295 of the preceding paragraph, and will supply it 
to data input terminal D of the flip-flop 300 as a serial input. At this time, the 
selector 299 chooses the serial transfer clock 302, and supplies it to clock input 
terminal CK of the flip-flop 300. Serial data transfer between unit cells is 
performed by the above by shift register operation. As mentioned above, it is 
also possible to give the rearrangement function and parallel serial conversion 
function of image data simultaneously to said serial-parallel-conversion machine 
290. 



[0074]Thus, it becomes possible by constituting picture reproducer like the 2nd 
example to correspond to both a normal mode, and zooming and rotation mode. 
At this time, the picture of the normal mode which compensated the timing gap 
of the picture signal produced between the two above-mentioned circuit means 
and to which display timing was equal, and zooming and rotation mode can be 
acquired. The problem produced by having introduced microprogram control that 
the row of the image data read from the memory measure will turn into a different 
row from display order is solvable by the addition of slight hardware. The 
secondary effect of becoming possible to realize delay adjustment of image data 
programmably is acquired by using the circuit means expressed to drawing 25. 
[0075] 

[Effect of the Invention]. As stated above, according to this invention, are coming 
to require of computer graphics, such as a TV game machine, and a display, 
multimedia apparatus for personal computers. Many advanced functions 
corresponding to complicated image processing for closing the foreground-color 
mode of various sorts, multi-picture features, and various display effects, if 
possible, etc. are realizable by very small-scale hardware, the man day required 
in order to design said hardware is markedly boiled as compared with it when not 
being based on this invention, there are and they end. [ few ] For this reason, it 
becomes possible to reduce remarkably the necessary cost at the time of 



carrying out the IC form of the picture reproducer possessing the advanced 
function of said many. 

[0076]The following effects are also bom by having made it make a part or all of 
hardware that realizes said each function with which picture reproducer is 
provided operate according to a micro program. That is, the utilization efficiency 
of the memory measure 24 expressed to the 1st example can always be kept 
high by rewriting the micro program to the optimal thing in connection with the 
contents change of image data. As a result, the useless memory use which is 
not accomplishes and the cost performance of the product using the picture 
reproducer of this application is raised. As the 2nd example showed, picture 
reproducer with large flexibility can be obtained -- scroll quantity can be 
programmably set up for every screen. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

Ing nit is a block diagram explaining the structure of the 1st example of 
this invention. 

[Drawing 21 It is a figure for explaining an original picture field and a viewing area. 



It is a figure explaining the coordinates in a viewing area generated 
by a master counter. 

(A) is a figure for explaining the structure of a character. (B) is a 
figure for explaining the structure of an original picture. (C) is a figure for 
explaining the storing method of CG data. (D) is a figure for explaining the 
storing method of a character code. 

It is a figure showing the detailed example of the scroll means 11 in 

drawing 1 . 

v _2l_a v is a figure showing the detailed example of the reverse affine 
conversion method 12 in drawing 1. 

It is a figure showing the detailed example of the area judgment 
means 15 in drawing 1. 

[D-:oU\:h'j filt is a figure showing the detailed example of the BAT 
address-generation means 17 in drawing 1 and CG address-generation means 
18. 

It is a figure showing an example of a micro program. 
[Drawing 10] It is a timing diagram for explaining the flow of a micro program. 

It is a figure showing the 1st example of a means to form control 
signal MPO in drawing 10, MP1, MP2, MP4, and MP6. 

[Drawing 12] It is a figure showing the 2nd example of a means to form control 



signal MPO in drawing. .10, MP1, MP2, MP4, and MP6. 

ing 13] It is a figure showing the 3rd example of a means to form control 
signal MPO in dYawjngJO, MP1, MP2, MP4, and MP6. 

It is a block diagram explaining the structure of the 2nd example of 
this invention. 

[pravvin<[j[5]lt is a timing diagram explaining operation of the 2nd example of 
this invention. 

It is an explanatory view of the outline of the operation timing of a 
normal mode, and zooming and rotation mode. 

[Drawing 17] It is a figure explaining a character and the relation of the pixel. 

' s a figure explaining a data structure when the image data of 
various color modes is stored in a store circuit. 

[Drawing 19](A) is a figure showing the example of description of a micro 
program. (B) is a figure explaining the row of the image data immediately after 
reading from a memory measure. 

It is a block diagram explaining an example of word-units data / 
dot-unit-data converter. 

jit is an explanatory view of the combination of the color mode which 
can be displayed. 

[Drawing 22] It is a figure showing the signal timing of each part in the word-units 



data / dot-unit-data converter of 

23] It is a figure showing an example of the data rearranged by 
word-units data / dot-unit-data converter. 

It is a figure showing the detailed structure of the word-units data / 
dot-unit-data converter of dj^wjng20. 

It is a block diagram explaining another example of composition of 
word-units data / dot-unit-data converter. 

lOr^OS-JIJ 11 is a figure showing the signal timing of each part in the word-units 
data / dot-unit-data converter of drawing 25. 

[Drawing 27] It is a block diagram explaining another example of composition of 
word-units data / dot-unit-data converter. 

[Drawing 26] It is a block diagram showing the detailed structure of drawing 27. 
[Drawing 29] It is a block diagram for explaining conventional technology. 
[Description of Notations] 

10 Master counter 

11 Scroll means 

12 Reverse affine converter 

14 Selector 

15 Area judgment means 

17 BAT address-generation means 



18 CG address-generation means 

23 Memory interface means 

24 Memory measure 

25 Rotary data processing circuit 

26 Selector 

28 Micro program memory measure 

29 Micro program delay means 

30 Register 

13,16,19, 20,21,22, 27, and 31 Latch 

210 Master counter 

211 Coordinate counter 

212 Start control circuit 

213 Initial value calculation circuit 

214 The coordinates calculation circuit of a dot unit 

215 Reverse affine converter 

216 Store circuit 

217 Post-processing circuit 

218 Register 

219 Display 

220 The register for micro programs 



221 Memory access control circuit 
222,226 address generation circuits 
223,224 Buffer register 
225 Parallel serial converter 
227 BG screen selection circuitry 



